ay 


lima) 

produce a _ testing machine 


q 


tion; (2) in 
stage, which eliminated ‘expensive op: 
3) m maximum use of stand- 


; (4) “studious attention: to 


of a). qua produce 
is 
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shop t manufacturing 
on control parts of weighing — 
system, load control a and recor 
~ For a full description, ask “for byy 
tin 212. The Baldwin Loge omotiv 
Works, Baldwin Souths rk Division 
Philadelphia 
‘phia, New York, icago, Washingto 
ostor is 
“cisco, He Houston 0, 
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“cold Metallurgists are finding i in x-ray dif diffraction 


Me 


“steel ai 27% ca ind. 67% an ideal | answer to these problems, because 
se 


nt 
rom ives them (as in the t ical exam sles, 


mae a above) a precise picture of the actual mole 


cular architecture of the material at every 
stage of X-ray diffraction 
setting ‘up techniques for such ‘int 
tool of ever every- y-day utility far reaching 
is bei 


ns, how can youb be sure that a give 
ns to Possibilities in product research, ‘control, im- May 


desired oper! nd, oF provement and are definitely 
what's the best method of to ‘main- vorth your investigation. The coupon here 
adherence to the technique? 


PICKER X-RAY CORPORATION © 300 Fourth Fourth \N.Y.10,N 
wal -WAITE MANUFACTURING DIVISION Cleveland 1 


X-RAY 
DIFFRACTION APPARAT 
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"Promotion of a Engineering, and of and Methods of Testin 


ak TELEPHONE—PENnypacker 3545 R. E. Hess, Editor CABLE ADDRESS—TESTING 


One-L Day y nnual | Meeting in Ne w Yor 
Chai ange in Plans Due to’ Restrictions; lew Officers Will Be 
President’ on By- laws, Charter, Standards 
JNSTEAD of five-_ ‘York Distriet Committee, a a 
i meeting of the Society to Society ballot. 
originally scheduled for Buffalo, tentative specifics utions—proposed 
late in June, the 1945 new res, s, Trev isions, etc., will “meeting, to “feature the 
“Meeting will be held as a one-day not be taken at the annual meeting, 
affair, getting under way at 2 2p.m.in ~ but will be referred to the Society’ Ss. 
the Hotel Pennsylvania, New York, Committee E-10 on Standards. Py 
June 2 27. Announcement of this Most of the reports and many of to “some interesting 
change i in plans was sent to each the technical papers that \ would phase of the use of materials. Fur-_ 
‘member of the Society through normally have presented are ther details of the dinner will be sent 
-qilar No. 263, dated May 1. This being preprinted, members re- to all” members in the New York 
pointed out that a business meeting _ceiv ed a Preprint Request Blank  area_ that “reservations can _be 
would be held to permit receiving early in May. Whileitisimportant made. 
reports of standing -comr that comments and discussion of any hile President Bates 
Where a actions on form: al standards | _ of the > reports should be received w ell ; writing has not selected the official 


aa 


required, ‘and furthermore, to in advance of June 27, written dis- title” of his Address, members can 
enable changes in the B By-laws cussion 0 of the technical paper: s need look forw ard to an interesting | dis- 
“Charter to be initiated. not be submitted until later in the cussion. . During the year he has i 
The Executive Committee’s re- year, but preferably before Novem- cluded a message in each issue of 

port that is to be presented det tails -berl. Itis hoped t that many of the a BULLETIN that has been thought- : 

- actions p proposed in the By-laws ¢ and 4: ‘nee: and others interested will _—~prové oking, timely and very ably ex- — 

Which will necessitate 1 modifications ‘submit written | discussion of the pressed. Those who have read the 

inthe Charter, but in addition there e€ papers. . Some « of these papers may ~ articles or members who will refer to _ 

being mailed to each member be presented at meetings sponsored his 1940 Edgar Marburg Lecture 

ti 25 a full Il statement explaining by District: Committees. in v anes us will need no further hint that the 

the changes and giving them in de- industrial centers. President’ Address will be 
by showing the proposed By- + wally worth hearing a z and reading. 


hile there may be on io: 


“the 1945. pr preprint re- 
ite the fact “Society” ’s groups, "for the most part quest blank has been distributed > 
meet I he these committees have » been conven-— all members enabling them. tc 
necting wil not of the kind quest material that is preprinted, it 
normally held, this will recent weeks at various 4 prep 
y held, this wi in no way . is thoug ht desirable to include in. 
affect localities, some of these meetings g 
progress being made by a great ‘bei BULLETIN (see back pages) ab- 
many of the Society’s saadion wah eing covered in news accounts in — 
the Buttetin. W here it is essen- 


tial that the larger committees = papers that ‘normally have 
P pre ent repor an La together appeals will be made to the comprised the technical features of 


procedure is planned at the business 
p WwW ar Committee on Conventions so the annual meeting sessions. This 


meeting so that recommendations Dit 
involving formal. standards—either mt at, these can meet if the business 


| 


standards—will be carried through. 
Any "SPEAKER AT DINNER 
be approved at the. nder the auspices | of the Ne 
May 1945 


iii 
bir 
a 
— 
i 
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covered by the v esident, Hilo Va Vs -Corp., Young, Hydro-Fl leetrie Power 

ous authors. In normal years, this Brooklyn, N. Y. idely known ior ssion 0 of Ontario, after a very 

poe il would have been arranged his work in this field and author of rigorous examination of eligible suc 
the form of a provisional pregram many papers, reporta, and a papers “presented during “tot 

with the sessions and times mental volume on protective and 1944, se lected asa paper “of out- | 
cated, but this 4 year with a one- day corative coatings, his subject will standing merit which constitutes a 


business meeting i in effect, t the ma- ‘Protective Organie C C oatings as “original contribution on research 
terial has been segregated only ac- E ingineering Materials. Active i ngineering materials,” the one 

Creep Characteristics of Plastics” 


cording to general materials many phases of war work he 
if ated with the Polytechnic Insti- by William N. Findley, Assistant 


tute of Brookly n, and is active in the ~ Professor of Theoretic: al and Ap- 


RE De DL “wo ork of ‘ieties, in particu- plied Mechanics , College 

a lar the Federation of P aint Var- “neering, , U niversity Illinois, to 

Although presentation of the 1 save a for mation about the Lecture and the was prese nted in the S Symposium on nev 

Edgar Marburg Lecture will | = ecturer will be forthcoming at a Plastics” held under the auspices of | Sim 

take place e until the 1946 mee ting later dé ate, Phil ade ‘Iphia istrict Com-*| hea 

which it i is hoped be. a full Dudley -Medal.- Committee “mittee | ‘ebruary, 1944. The 

M. meeting, , announce me on Award of the Charles B. Dudley | and ple ace at which this award Ger 

is made of the selection by the Mar- Medal consisting of J. H. Foote, will be m: ade will announced, 

burg Lecture Committee of an out- hairman, ‘ommonwealth ang ith the possibility that. the func. 


authority the field of ‘Southern Cc orp.; _ Robert W Orr, tion mz iy be a fea iture of a meeting 
j = A ‘Victor Division, Radio Cor- "sponsored by one of the Distriet 


in Ulti mate | “onsumer Goo. dem: standard: specifi- 


‘made in the Mareh issue of the con: of the following members: knowledge of materials for such 


_ LETIN of nave authorization « of a new “Ball. Lowell T. extile h has bee n | grOW ing r apidly i 1n 


years: ‘and this has been re 


A Asheroft, Alexander Smith & 
= flected in the w work of an number of 


Brasse nited States Testing Society’ committees. There 
are, however, essential differences 


V eB. i 
‘sumer goods standardisation in the “hee. Care ter, tw ee n “industri standards and 


ork of t the Society ’s standing Jules Labarthe, Mellon Institute those intended for con n- 
committees and of the ever- increas-— Industrial Research "sumer goods. Industrial al specifica 


ing demand for standards in tions, for example, in general are. 


written for the of te | 
who know how to interpret the 
= properties set up and who usually | 

and 1 testing fi facili- 
ties, wheres 1S specific: tions for. ulti- 
mate consumer goods may need t to 
have different protec tion clauses and a 
be written along somewhat different _ 
lines. There may be industrial and e 
‘consumer ifications covering 
basically” the same product, but the | 
“a uses, tests, and bac ‘kground informa- 
tion will differ The Administra- 
tive Committee is now giving ng con- 


- sideration to the form and content | 


ultimate consumer goods stand- 
ards i in so far as they may differ 
from industri: il standards including 
any special clauses _ that may be 
required. These will be devel oped 
cooperation n with the committees 
of the Society that are concerned 


the ultimate consumer field. 


— 


~~ 


— 
— 
— 
= 
— nition of the greater emphasis tha a 
. 
the 
— 
> 
Standing, from left to right; A. L. Brassell, ess, A. G 
: Ashcroft; seated, H. J. Ball, Jules Labart rgan. 
— 


= 


«Lis intended that the S Society’s— that can be measured by engineer- _ of consumers and more basic data 
er standardization work on ultimate ing methods and that the work be on use values than are now avail-— 
ry | cons umer goods shall deal with only based upon s sound engineering prin- _ able and attention will be givel n to 
le ods a as will permit, of defini- 4 ciples. More factual knowledge will me: securing this: informa- 

and test limitati ons the w ants tion. 


A Announced Tished to cover the field, 

IN All m me of the committee tive classification of types of testing 

a th: at. might be considered and 

‘LETIN we reported the appointment _were present “except Mr. Boyvey 

to which 1 recommend: ations could: be 
the Executive Committee of a OW 10 was unable to attend and was 

er These would fall into four 


Simulated Se rvice Testing to be Consolidate ated Vi ultee Aire Corp., 4 ‘ee al classes: 
> a 1. Pre ‘diction of | performance i in service 

headed by L .. L. Wyman, Research Allentown, Pa., and Colonel Ritchie tow teste 
fs llurgist, Research Laborator on who was represented by E L. Hol- ite y tests of fundamental materia : 

: General Electric Co., Schenectady, lady, Office of the Chief of Ord-— Prediction of performance in service 
* This committee its nance, U. 8S. Army, W ashington, by approximate simulation of serv- 
omganisation meeting at AS.T. M. D.C. Carter Ss. Cole » of the jce 
Headquarters on April 18. that A .S.T.M. staff serves as Establishment of orders it 


5 


time the title giv en above, ‘Simu- secretary. spot type tes 
lated Service as for The committee e will be adminis- R tesearch type the 
mally adopted to describe its activi- trative in nature and has very | bros ad fund: mate Cor 
ties, this being further clarified by powers. funetion is not to do performance. | (Correla- 
the original recommendation the testing but to see that 1 it gets done. as 
Executive Committee as reported i in W her in the committee de ides the at Going into det: ail the com-_ 
the March BULLETIN that the work Ww ork should be done in a ce rtain mittee outlined in tentative form 
committee would be to under-— field it will make reco ‘ommend: ations a number of speci ific types of f test 


take the study, development, to existing committees to undertake — which it felt should be re reviewed. 


"standardization of methods of test the work if it comes within the se ope | Some of these were discussed at 

of simple or composite mz naterials in of our prese nt committee structure. some le ngth a it this preliz min: 
of actual or simulated service If it is outside the “scope of our meeting. . ‘ull. of 
re tions and environment, in so far as present committee struc tures and Was 1s postponed to future meetings. 
4 


performance has a bearing on the the committee feels that the work these ty] pes of test” 


properties of the mi: aterial It Should be done by A. S. it will 
th at this ms involve recommend to the Executive Com- 


the testing of proce essed parts under 


re 


| The membership of hee 
he | appoin ed | resident Ba: ites 

| 

L  W yman, ‘hs 1irman. 
tie 0 . Boyvey, Chief of Development 
by “Tabs, Consolidated Vultee Aircraft 


Corp., V Vultee Field, Calif. 


nt J. M. Frankland, ‘Chief of § 
nd Test, Chance Vought Aireraft Div., 


Stratford, ( 
Parsons, Chief, Masonry 
struction Section, National of 
Standards, W ashington, D. 

Peterson, Manager, r, Mechanics 
, Westinghouse Elec ctrig C orp., 


| 
S 


ent 


ing 


be Rear “al 


ved Standing, from left to right: Ss. Cole, R. x Tensile, E. L. Hollady, B. C. 
te eee ee seated, L. L. Wyman, R. E. Peterson, D. E. Parsons, E. W. Upham, J. M. Frankland. 


pees ‘Insert upper left, H. O. Boyvey. An excellent photograph of Col. S. B. Ritchie appeared © 
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_Protetive The subject of fatigue testing and cluded that there are mi any 
2 
i ‘ha present ork of the Society's in the Society where work this 
Seizing Metals” rev iewed some | W hen it comes to the correlation 
5. F vetting ItsSignificance length. noted that some of material test with service per 
ing  Stress-Strain years ago there had been formance, the work will” ‘involy 
tress-Strain 
the establishment of ¢ . com- correlation of AS .T.M. 
rosion-Corro- 22. . Vibration “mittee on impact, but. due to war of such other societies such as The 
‘Testing conditions this has not been set up. up. America an Society Mechanical. 
Hardn T Tests of ‘The Administrative Committee will Engineers, the Society of Automo-_ 
revie w this ms atter rand n make recom- tive E ngineers, and the recently 
“Creep-Rupture Pack- mendations thereon. established Society for Experimen- 
12. ing It is evider ont thi it part ‘of the Ww work tal Stress Analysis. The committee 
€ lex of the committee will be to point out expects to meet again within the 
Pressure Ves- to of the Society ‘next 1 month or two and as its work 
a. Mukioxiel the here and there a takes definite form in the shape of 
2 FireResistance broader outlook on of test recommendations that are of interest 
Load (life) and. interpretation and evalua ition to Society membe rs, News thereof 
_Environme nt ‘Tests of Build-— 
4 
“Altitude — “Construc- of test methods. Even in the pre- will be giv: en ‘of the 
Let ‘tion liminary review the committee con-_ BULL LETIN. 
Recent Actions on. Standards The new methods of a analy 
Two of the ‘standing decision to publish the ( ( Guide g ents meet very urgent 1 needs the 
is has be para amounts of soap in this e: cate. 
C ‘fe "detailed in anc gory are being manufactured | and, 
being as fol- materials detailed in the © Speci furthermore, in the coming postwar 
tions for Iron and Steel : Are-Welding “period the. of synthetic com- 
Tentative Method of C hemical Analysis E lect trodes (A 233). The Guide ex is will tended. Tl 
Ca Syntl D po ound wi pe ex vend the 
aps Containing Synt etic Deter pk the -signifieance of ve arious: “new methods he Ited fr 
D 820-45 T) 1eV me 1008 lave re suite rom 
gents ( specifications for electrodes, not only 
Revised Tentative Definitions of Terms iron and stee buti in the non- -fe ‘ P 
ating to Soaps. and Other Deter- Geld as well, and others: deseribe carried out a joint committee 
gents (D45045T) and othe “sponsored by the American 
Methods of Sampling and Chemical now y applied, and t 12 ‘representing AS.T.M. This 
Analysis of Soaps and P roducts giv es very carefully prepared de- 


_ same oint group concerned with 

460 scriptions of elec trodes i in the E- 60. soa loned 

Tentative Specifications ier Cast Allyl series of clas issific: ations For e visions in the § Stand: ard Methods of 


Plastic Sheets, Rods Tubes and ample, E-6010 classification Sampling and Cc hemic: al Analysis of 


described as giving the best me- Soaps and Soap Products (D 460) * 
Revised Tentative Method of Test for chanical properties in all welding — 


provide procedures for analy 
in g potash soaps, there having 


ties are noted; indication of its” 
iously been no_ satisfactory 


_ Revised Tentative Method of Test for 


(D 620-45 T) widely used type; some indies ation he new Specifications Cast 
In addition, important. -recom- of the maximum currents Allyl Plastic Sheets, Rods, Tubes, 
- mendations have come through from that car can be used; physical proper- — and Shapes (D 819-45 T) pertain to 

the ‘Joint AWS.-AS.TM. Com- ties are re noted and an idea given of group of commer- 


mittee on Filler Metal which were various codes and specifications = importance. They do not cover 


"approved by the American W would be met generally with _heat-formed parts and shapes made 


e this particular E-6010 type. by assembling two or more pieces. 
The A.S.T.M. may publish this with most of the other specifica- 


Heat Distortion of Temperature of positions. of its chi aracteris-_ 
Plasties (D 648-45 T) 


19. These Guide : as an appendix to the revised tions for p plastics, ailed require- 
‘Specifications: 233. Numerous "ments are light transmis- 
have been in the sion, haze, water absorption, 
strength, ete., for hich tests 
established by ¢ Committee D- 
follow. tended as clarification by giving ‘The recommendations of both ot 
rhaps the most. important ace "more specific definitions of tests these committees : are being detailed 
of the joint committee was th re to be ‘in the 1945 annual reports. 
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Practical Electric Resistance. Str sin Gage Procedu dures 


-V. 6 


a yption of the electric resistance strain gage efor st tudies of w i str esses 


to “grid fine wire 
making electrical connec nections. 

Bonded wire strain 1 gages were first 
-introdi in 1939. Their almost 
‘strain measurements on welded ‘unde construction. negligible eight ability to 
The two fundar lamental test methods are (1) to observe 2) meas strains follow extremely rapid var ia- 

to operations ing stress in the structure, and to measure re tions made obvi ious their applica- 

bility to dynamic tests 1 ranging from — 

ete. The tre aircraft flight testing (1)? to the: 


ork, shock loads due to impact (2, 3, 4). 
For the accuracy required in structural tests, the resist: strain gage 
associated | equipment nt are e entire ‘ly satisfactory with respect to ealibra- urther development improved 
stability of the gages, a muc h more 


ability is is nec essary 


he tion and response. ~The cement bond between gage and ‘metal can follow LOU 
La 


plastic strains, Sor Irces of error in struc ‘tural w elding tests are local adequate stress analys sis of aircraft 
strain effects, cre reep in the ‘cement, insulation leak: age, poor elec trical fuselages and other 
nections, and temperature These errors are minimized by suitable through: Static testing was possible 
gage clis tribution, cementing and w aterproofing techniques, rugged wiring 
and and temperature ‘compensation. On outdoor los ij was t h al 
AC ing Ww apprec it wie 


work it is preferable to make strain readings at night when temperatures © drift of the: gage to c occur, or drift | 


Wi iring problems have been eliminated on sev ae oundeels by devising a 


ercury connector for contact directly Ww ith the gages. Sev eral 


could be checked by © 
the initial condition. 
convenience of attachment 


as 
rain gage and = and low unit cost of the wire strain 
= the investigation with which the author is associ dated, resistance strain a gage re made ita logic: il choice for the 
have been applied to studies of welding stresses on subassemblies several w elding stress: ‘inv vestigs tions 
ships under construction and. completed ships; as well as structural models. — initiated, i part, by the struc- 
have also been | tural failures of some Liberty ships. 
it HE ver rsatility and resistance changes e to «gages are to remain stable 
- convenience of the electric resistance | strain can be conveniently and accu- _ er extended periods, usually under 
"strain gage recommend it for many “rately measured by as uitable adap the difficult conditions of extremes — 
lieati In the form now 
applications. n the for st tation of the Wheatstone bridge cir- weather, interference from build- 


widely used it is also known as the cuit. and outhitting work, and tig ght 


production schedules encountered i in 


A- 
A 


bonded wire strain gage : » and depends Figure ls shows three gage types. 

for its ts functioning upon the fact wire grid is’ generally covered a 
ir 


7 The bold face numbers in parentheses refer 
the resistanc a met: al wit ith felt, as the ‘illustration ration to the list of to 


of a length of approximately 0. 001- 
diameter alloy wire bonded to 
thin paper in a pattern to provide 
_ total length subjected to strain equal 
several times the gage length. 
the gage has been cemented to 
a structural member, the, wire. grid 
is ‘rigidly constrained to underg go the 
3 same relative elongation, ei ither | ten- 
- sion or compression, as the material 
—Discussi0n OF THIS PAPER IS 


INVITED, either for publication — or for the — 
_ attention of the author. _ Address all communi- 


Ze iladelphia 2,Pa. (a) Sin e element, 

ngineer, Devel if Bi P16 ( ree element rosette; gages at © Single element, %-in. gage 


gates, for protection and thermal in- q 
il ar sulation. The wires seen projecting q 
f ia 
e — 
e | iii 
— 
— — 
il | — 
— 
| 
| 
of | 


‘Tice, of a suiti able and 
ance of sufficient drying 
time to prev ent creep of the e cement. 
Funetioning. —(a) I: ‘limination — 
of electrical leakage by w: aterproof- 
ing gages and use of high-grade in id 
Dependable 
nections, 
Control of temperature re effects 
in the strain gages, electrical ay 


nent, and the structure under j "in- 


Test 


The t two fundamental test meth- 
+ ods are (a) the normal procedure of 


reading gages before and after opera- 
Working Conditions on Shipboard, tions which apply lo: to the struc- 
t 1 (b) the trepanning pro- 
ure and (b) the trepanning pro- 
cedure in in which strain: gages areused 
the plugs are trepanned or eut 
from the structure. ‘7 The normal pro- 
cedure giv es the change i in stress 
sulting only from the one or more 
operations occurring in the “period 
between readings, while the tre- 


panning procedure giv es the total 
effect of residual stresses within 


pes 


structure and stresses applied to 


‘ 


on 


= 


structure. Trepi unning is usually 

ear ried out by ‘drilling. ac ‘irele of 

g. 3.— Location Adjacent to Butt Prepared for Welding, Showi ing g Strain sidus al sa loc ked- “up st ress ins ships 1 re- 

Gage, Protective Cover, and Watertight Gasket. '. from a) few subassembly 

final assembly operations, generally 


similar results are avail: ible by either ] 


of dase to buckles for example, method. 


proje upon hich ca norm: al proc edure has the ad- 
of the factors influenc ing functioning 


th vantages of giving results not 
and stability of the | gages and tl j rectly affected by stresses due 


2. 
cribe proc edures found t to give gor 
results in v arious phases of an in- 
vestigation of stresses, » primarily 
those due to welding, in the s struc- 


tural membe rs of a s hull. 


"Shipbuilding Division, using 
- several Bethlehem yards as subjects 


for experimental —. 
recautions necessary for obtait 
ing reliable results may be consi ‘onsid- 

— in the following groups: 


to avoid al strain effects, ‘Fig. 4.—Trepanning Gage by Dri ling, panned F Plug. 
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the material and of permitting the 
use of one gage installation for ob- in a> 
durin sev eral operations. ter Ts for 
servations url g sever perat ns. 
The in investigation can be carried oo ms agnitude of principal str 


found, for: these rea: asons, to be 
er cent in “error as a me: asure of 
direct strain in the case of a plate — 
ains where which was apparently straight, 
orientation of strain distribution 35 per cent in error where a certa 
is unknown. hen working with degree of buckling was 
are: two principal disadvan- ships the fore-and -aft and or plates, the practice of 
“tages of of the norm: al proc edure. The verse strain ¢ compone nts are  fre- gages: on both ‘sides and using 
- first is tha ut gage ste ability must be quently of as much interest as the —_ average strain indication from ach 
qelied upon f for the e periods of sever al principa ul strains. In the case of pair of opposite gages as a measure of 
days | to several months w hich mz Ly _ welds, strains longitudinal with and direct strain minimizes error due to 
be required to carry out the opera- _ transverse to the welds are required. _ bending. Severe ly bue ‘kled plates — 
tions” _under consideration. The. In both. cases the ‘fan pattern ro- should _be avoided in any. case 
~ second disadva antage is. s due to” the sette (gages at 0, 45, and 90 « leg.) they cannot be expected to elie 
fact that the cellulose cement be aligned to give right-angle the same direct stress as straight 
gages generally n most -suita able for components directly. The “delta” plate for a give ven applied str: ain. 
rs field work have been found subject rosette is le less conv enient for ‘these a _ Measurement of direct load carried 


toan an initial shift i in strain indic ation purposes in that right- angle com- by a structural shape requires selec-— 
4 when exposed to a temperature over ponents are not. directly apparent” tion, of several gage locations at the 


determining « direction and 


hile the gages are not 


actu ally d: amaged until a somewt 


iat 


in- 


out in. from — have not 


temperatures if carried through an 

- initial cycle to a te mper rature higher — 

than ‘that to be encountered in serv- 

before Starting to take readings. 


formed after we Iding and other 


operations h: ave been completed 
--Tequires ‘one or two days, or, if 


- special procedures are followed, only 


afew hours. he gages are exposed 


toaccidental d: amage | only during t the 


“time required for cementing gages pared with the total length, 
and drilling out the plugs, and S 


7 


“required to remi uin stable only 
tween the readings before drilling 
after drilling. For these reasons 

trepanning me ‘thod is usually 

“more satisfactor y for r shipboar d work | 

despite: the disadv: antages that holes 


left by the plu must be re paired — 


cS 


quired for normal proc 


are -more extensiv ve tha: in re- 


Str 


Stresses in and adjacent to welds 

can be determined by the trepanning 

procedure. such regions of stee 


Stress gradients the result must be 


reeognized as an av value over 


; ‘the area of the tre 


‘Srrap I nG 1A 


wire strain” gages 
available as single-clement gages 
with gage lengths ranging f in. 7 


rom } 


to 6 in. for use when the strain com- lh 


and the necessary ¢ rew and equip- — for taking the effect into account. 


from inspec tion of the gage rei adings. ; 
rosette | ty] pes just me 1entione 
give the three strain ‘measurements — 
required to define : analytic ally the 
principal | stresses at a point 


; additional reading which can be used 
to check ac ‘curacy of the other read-_— 
ings. 
‘simple with the type of rosette com: 
posed of two gage eleme nts at right 


Four-element rosettes provide 


‘metal, first. 
‘step is complete removal of paint, 


The check particularly rust, , and scale, leaving ¢ a smooth 


bright metal surface free from notice- 
able scratches, Fig. 6. A flexibl 


angles, the remaining two elements, — disk p power grinder i is very satisfae- 


also perpendicul: ur to one another 
The trepanning proce edure is per- being located 45 deg. from the 


first 


The algebraic: sum of str 
indications by one pair of gages 


ws 


‘other p pair. 
The ga age wire grid has a pro- 
Jecti ‘ted width whic th, while smi all com- 


nev ertheless" vary resistance 


e slightly 


nents transverse to the gage axis. 
_ Baumberger and Hines ( (8) state that | 

maximum error due to neglect- 
ing iter effec 
about + +3 per cent, and prov ides a 
complete development of formulas 


Location: 


In 


“uniform | stress. over cross = 


section, the actual strain is likely to 
_ be far from uniform. Local bend- 
ing strains to buckled plate or 

_ loads not quite centrally applied and © 


-unsymmet rical welding shrinkage 


“effects can alter or obscure the direct _ 


‘strain: measurement generally de- 


‘sired. The indication of a g rage on 


one of a plate has been 


LETIN: 


= 


J 


the “later: ral stre rain effect’ is. 


a 


tory fort this purpose. The next step, 
-- to clean the area to ret move every 


immediately rubbed. dry with clean 


- cotton. ae his proe ess is repeated 


until th the dry cotton shows no trace | 


in proportion with strain ompo-- number of cements are suitable, 


most. of them composed of celluloid 
dissolved in volatile solvent. 
W hile all may ay be equally satisfac- 
when thoroughly dry, the dry- 
ing time varies consider ably. 
the older style gage made on hr 


Fig. —Gage Locations Ground 


Smoothed, Including Location 


¥ — 
— 
| 
— 
— 
— 
— 
— 
| 
— 
ledure 


cements 
widely used. A 24-hr. drying period 
is recommended by one gage manu- 

facturer, during the first half hour 

which’ mechanical pressure is 
necessary. New style ‘ “quick-dry- 

ing” gages are now availa able. When 
used with cement prepared by the | 
finger pressure for about half a 

minute when attached, and the 

omy drying time is 6 


8 hr On account of the c conv enience 


‘ of attac hment, the “quick-dryi ing” 

pe are e being considered for gen- . 

feature i is not important. 

a If reasonable care is used in at- 


question of the reliability and con- ‘.. “enough moisture from a reasonably. 
stancy of the “ gage factor” elating: humid _atmosphe re to provide 2 an 
gage indication with actual, ‘strain, "appreciable parallel path. In pra prac- 


1 for ‘strains well into the plastic tice gages are coated with melted 
“wax, pre ferably petrosene or ceresin, 
is sto a bond suffi-_ with a brush as soon as the 
Gently free from creep over the time proper cement drying time has 
interv: al involved i in the test, _ with el: 
reasonable drying time 1 under While ea change in parallel leakage 
prevailing atmospheric “conditions. resistance between gage terminals 
‘T he recommended drying times cannot be distinguished from a 
mentioned in the preceding para- ghange in strain, the resistance be- 
graph presumably refer to ordinary tween the gage grid and the plate to 
surroundings at which i it is attached, and between the 
ae should be extended in case of = elements of a rosette, , provides : asatis-_ 
cold or ‘dampness, or artificial heat- factory measure of the magnitude of 
ingshould be used. In outdoor work possible errors. A. portable battery- 
shipboard the practice of operated megohmmeter which 
heating the location before gage in- plies a maximum test voltage of 
stallation and applying heat again sufficiently low to avoid damage 
fora period before waterpro ‘proofing the to: the gage, has been of definite aid 
‘ has been adopted for all but in judging whether moisture can 
ideal warm~ weather conditions. have affected a series of readings. 
Heating ‘elements built into protec- k has also been found desirable to. 
covers and sare prov check w wiring connecting strain | gages" 
to instruments. 
Gages located on shipboard Te 
hile many tests jcamenting quire protection from physical in- 
jury and the weather in addition to 
w vaterproofing. F igures and 


two types of protective en- 


closure which have proved successful. 


The self-contained portable strain 


The need for gages" di indicator, , Fig. dev eloped espe- 
is readily apparent w hen i itisrealized cially: for use with the resistance gage, 


that a leakage path of 1 ‘megohm — ‘a slidewire_ Wheatstone bridge 


resistance betw een | the terminals of circuit: supplied with ey cle 


the usual strain gage of 120 cect alternating current from a battery: - 
resistance will have the same —_— 


about 1800 psi. The paper paper on 
Which the Bage is made ean absorb milliammeter. 


(ASTM 


relativ ely low for gages to 


operated oscillator. bridge 

= strain indication as a stre: stress is amplified in a vacuu 
amplifier and indicated or ment diction. 
ube amplifier and indicated on a ment indica ion. eat ae a 


‘the g gage ‘circuit. The fund: amental 
characteristic any bridge» circuit 


is its sensitiv ity in detecting the e { 


change i in an electrical resis ince re- 


lative to the approximately equal 


Stee 


‘resist ance, in this case, against which | 


it is bal: anced. The fact that rela- 
_ tive change between the two resist- 
ances | determines bridge balance is 
used to provide compensation for 
the effect of te mperature- ‘on the 


Bage -and the metal to it is 


‘resistane of an 
inst: alled strain gage varies “with 
temperature as well as with strain 
and absorbed moisture, as prev iously_ 
noted. The variation with tempera- 
ture is a combination of the coeffi- 
cient of resistance for the gage ' wire, 


materi: al cir- 
can be made self-c ompensating 
for temperature using as the 


resistance, against which 


another gage from the same manu- 
-facturer’ lot as the strain gage. 
The dummy or compensating gage is. 
attached to an unstressed piece of 
the material used in the ‘structure 
under test. A temperature change 
unaccompanied. by change in the 


the: strain in g: uge resistance is balanced, 


“Stress” pattern will affect t the strain 


nd compensating gages “equally, 
with no resultant effect instro- 


Correct mperature compensi 


— 
ig Pe 
— 
— te 
— | pe 
— 
— 
— 
— 
at 
| bili 
— available dum 
— | 
wire 
duce 
fore, 
re 
— Able 


eS 


in 


or at ‘that constant 


temperature differ ential be main-— 
tained. For r this reason, several 


4 


lates - 
dummy | plates uTying the com-— 


pensating gs ages are ge ributed over — : where each gage is to be read more 


the strain gage layout. Each dummy 


plate is located so,as to follow the : 


i same temperature variations as the 
group of gages which will be con- 
nected with it for 


of the structure is 7 using a common 


ciable differences between tempera- 
ture of the structure and that of the 

atmosphere, or sudden temperature 


: changes, make it necessary to 3 or two grounds are frequently found 


; vide insulation and shelter over the 


dummy plates. ‘Since sunlight and 


shadows result in rapid temper rature 
fluctuation during” the day, 


rapid changes in stress The connection problem is com- 


pattern as well as compensation — 


difficulties, it hi as become the prac-_ 
tice in work on outdoor structures to 


Make all strain: gage 1 readings 
night after | temperatures ha am sta- 


A lesser temperature effect i is due 


‘Wiring. For accurate work where 
appreciable 


2 Wire. The use of fairly heavy copper | 


Wire, ‘no smaller than No. 18 re- strain indicator. Heavy brass plugs 
"duces the total resistance and, there- jac ks, Fig. 7, ¢ can be changed 


“fore, errors from this source. 


The remaining effect of tempera- 


the strain indicator, 


able Ww hen the instrument is k 


these two instrument av avoided. in trepanning work any 


Electrical Wi iring and Connection 


|| linea! 0.016 ohm in the circuit of an 


to the coefficient of re resistance of the « on strain indication correspond- 


ture ¢ change, that on the “ zero” "of 
can be apprecie 


iit from a warm room to outdoor condi- uc count of wea 


tions. * The zero has been taken as after a period of use. - ~ 
the instrument balance point. which 

ld result if. dumniy and strain Portable M Mercury Pool Connector: 
“gage r resistances were exactly equal. Acony to the prob- 
Since the two resists inces in general 4 lem. _ especi: ally Ww here e relatively Tew 
are” ‘not exactly equal, the balance of each gage are required, 
point will be above or below the’ istousea portable connector Ww) with a 
zero point. now the gages are” “single pair of leads to make contact 
‘intere changed between the strain ‘directly with the small connection 
gage and dummy g gage positions, the wires on the gages es. _The 
difference from ‘the zero w ill be in 

the opposite direction. The average 


will be the zero oint. 


than ten or fifteen times, all gages 
7 may be wired to one or more central ; 
instrument locations. Simple 
ing arrangements using well-insu- 


attached wires are likely to bedam- 
aged i in the drilling operation. The 
od _ two obstacles to the use of a portable 7 
‘Resistance; snap clip connector are contact re- 
the strain gage and the possibility of dam- 
for structural stress analys sis, one of e age to the comparatively f fine wires oi 
the important problems is that = extending from the strain g gages aan 
connecting a large number of gages, subjected sever ral clamping opera-_ 
one after another, into the bridge tions, 
circuit for taking readings. In cases ‘ The deve elopment of a mereury 
eat connector, shown in Figs. 5 and 

consisting of a a small plastic r “recep- 

—tacle which contains two mercury 
pools has ov ercome these difficulties. 
taking. a reading, the ends 
lated heavy preferably. the gage Ww wires, carefully cle: aned ¢ of 
any w ax or “cement, are inserted 
through holes in rubber 

into the mercury. _ An entirely satis- 
betw een ‘the gage 


turn h have not been used ir in field ' Ww ork 


because, despite considerable care in 


gage installation and protection, one -phragms, e even seve hundred 


readings, retain the mercury 
in each gage layout. . Locating the pa the connector is | held i in any position 


grounds would require or even shaken, yet no difficulty is 


wiring assembly into small sections 


in making contact with 
for checking, then reassembling. 


one. gage after another as ‘rapidly 
os the indicator ¢ operator can observe 


ere n ¢ 
plicated by the fact that variations and the readings. Dia- 
in the resistance of changeable con-_ phragms are replaced when worn. 
tacts between readings directly af- mercury connector has. been a 


- fect accuracy of the data. For ex . success on several fabri- 
ample, a change i in contact resistance 


cation tests and in trepanning 1 meas- 
urements ona number of ships. 
only limitation to its use that has 

been found is w eakening of the gage 

on . 

connection wires on account 


gage has an ef- 


ing to 2000-psi. stress change. 


temper rature change Connect tions made with copper or amalgamation with the: ‘mercury. 

‘ could: be expected, strain gage and — brass binding posts and clean lug 
dummy leads have been made equal have pre 
vin length and of the same kind of ‘Readings can be reproduced well | 


The wires can be expected to last for om: 
at least fifteen readings, which will 

fabrication tests. 

 Nores oN PRrocepU 


red entirely Satisfactory 


within the accuracy of setting the 


- more rapidly and are are equ: ally satis- 

factory. Switches are are generally un- 

fore use i in the bridge circuit. ar 

bilities of erratic behavior of one 


gages, instrument zero 


— 
in 
| — 
— 
ia 
— 
the 
= 
age. 
ange 
— 
rain — 
~~) 


Computer for Determining Principal Stresses from — 


within the port: able leads and con- 

nee tor are likely to be brought up. | 
it he as been found | desirable to keep 
tra ack of these three items. by follow-— 


cedure during the course of a set of | 


of “elastic ity cand 
he ¢ 

from, rosette readings is based 
Mohr ‘seircle. An article by Murray 
followed by se several informative 
discussions, fully describes Mohr’ 


-cirele as adi apted to rosette analysis 
readings, though effec ‘ts are. The solution ean be carried out by 


lom of _Suffic ient ms ragnitude to sev eral methods, among them the: 
justify their being taken into ac- following: graphic: al, (2) mathe-- 
count as corrections. Dummy gages matical ani lysis u using calcul: ating 


are periodically compared with an achine, (3) geometrical computer, 
and (4) nomograph or alignment 


acent dummy or with a standard 
“Instrument zero and mercury chi art. T he graphical method re- 
standardization is s facilitated quires 1 no particular setup and 
“4 by zero chee k dummy. de- satisfactory when doing a few caleu-— 
viee contains two gages Se lations, but beco omes tedious when 
the algebraic and trigonometric 
pressions derived from Mohr’ s circle 
into a ‘simple tabular form for caleu- 


oisson 


resistance. 2 Four. termin: ls ar- 
ranged to permit connecting — the 
gages i both direct ‘inter- 
=a d positions. In addition, set 
pair of dise: urded “gage connection 
provided leading to | one of 


the gages, for use in testing the mer- — The 
Fi ig. 9, is sufficiently accurate 


wires are 
cury connectors. T he diffe: 
hecking and, since it. is much faster 


rence in 
indication betw veen reading the gage 
ne and subjec t to mistakes of an ¢ e ntirely 
different nature, providesanexcellent 
chee k method. 1 Che nomograph has 7 
been inv vestigated been 


"through the ‘connector le and 
~ through the terminals is a measure of — 
to offer the same adv 
as the ometrics al compute’ 


consider able effort spent in resolvi ing 


rea 
lating machine solution has proved | 
is 


worth while, for the machine method © 
has become stanc 


andard in this — 
The geometrical computer, | 


re strain indie ator give 


Calc 
The 
of an ine th roinches) per 

‘inch which, for purposes of an: ilysis, | 
are © generally conve erted to stress. 
Stress components from a pair of 


hich mi nay | 


Ww resistance 


Accuracy w 


rements. 


per 


‘ 


bility ¢ 


ratio. ; 
calculation of principal stresse 5 


pattern ¢ ‘annot be easily ‘taken n into 


expected. 


of t application. A ch: ange j 


stress as small as 100 psi. can be de- 

tected, and ina short-time reproduci- } 

_ ble test the combined effect on strain 

found to be less than +13 per cent. 

-ossible limitations to accuracy for 

test of s short duration, as as long as 
> hr. under ordinary indoor condi. 


are adequi: cy of the cement 
, consistence of gage response 
calibr: ation accuracy, reproduci- 
of connection resists ince, in- 
trument recision, and Instrun 
nent 
rea 
resistance strain gage tec 
conside red beyond reprot 
providing: the degree e of accuracy 
quired in most struct tural strain 
me asurements. Errors limiting the 
accuracy of structural tests, pri- 
marily gi 
_of temperature change, are functions 
of time ri ather th: han of the strain 
being -measured and are conse- 
“quently more re properly, expre as 


a mi irgin 1 than as a perce ntage 
Gage creep is apparent as a drift 
we 


in the strain indication when there 7. 
been 1 no cor rresponding chi angein 
los ading. The direction of ‘drift. 
frequently opposite to t that of 
strain which has been applied to the 
would indicate that 


indication of 


ige cree pt and the influe nee 


veeking to return to its 
origins condition. However, in 
other ca: ses the gage drifts in the 
diree ‘tion of the applied strain. 
_ Whether this represents creep of the 
‘met al or drift from a source within 
the gage itself not been deter- 
‘mined in this is investigation. 


Te mperature vi variation while gages 
read or a ‘different tem- 
erature e distribution at any re ading 
rom that at the initial re reading ree 
ilts in more or less inconsistent 
data. While procedures | can be 
adopted to tie in temperature ob- 
servations with strain guge readings 
to correct for the irregul: ur drift - 
indication due to compensation 


rors, alteration of f the actual stress 


a 


= 


I 
St 


d 


—.ecount. It may be noted t that such 
tests on the | compensation vn effect as 
have been made as part of the noe . 
described show the single element 
gages to cally perfect in 

this "respect, hile sm: all dise rep> 

ancies may be found between 
ments of a rosette when us 
ide ature range. 


— 
— 

i 

— 
— 
— 
— 
— 
— 
— — > 

ty 

— 
Srl 


of stress as well "as the ap- 
mi: ‘Since imitis al 


‘three to five days wie one “another 

gage. creep was not serious. Al- 
though: was located it 
doors with a view to avoiding tem- 

problems, the normal daily 
vari: tion within the shop and drafts 
om frequently opened doorways 

ve some trouble. 
withe the model 

lave decidedly encoura raging. 


of three welding se- 
‘quences so far though 

ues we re 


= | ee with strain gages w ith 
Residual Stress Pattern in De spread of about. 3000 ps i.; most ot quence on the model to provide i in- 


Shell of Ships: et the points being in better agreement. rmation on the se seale | effect. ate 


complete ‘d ship is the ition of 


initial residual stresses in the | plate 


uch as those due to rolling, forming 


inves tigation ¥ was for 


mination | of the residual Stress pat 
tern in portions 1s of the deck and shell flame cutting, wel 
set up in subassembly operations, 


L I jiberty and Vict ictory ships using “a 
t j procedure. R final assembly welding s stresses, and 

the repan ung procec ure. osette 
the stress patterns due to hull load- 


gag es wel re attached on both sides 

i 1 lis 

the pla ite at eac 1 location. Initial condition and temperature dis 
4 

ane: ve were taken i in the evening tribution. Separate studies of all 


temperature conditions had these components are being 


out. Final readings were ang Welded I nwestigation w with S 


taken on the ship, sometimes with tural Model: im with 


the plug still held in place by one 


igament, as soon as the plug had The effec t of “the ‘Sequence 
iy 
returned: to ‘ambien nt tempe rature n making a. girth: weld on 
following trepanning. residual stress distribution is being 
An additional source of error studied with a model, Fig. 10, repre- 
in this ork was the possible senting the amidships portion of a 
“Liberty « or Vi ictory ship to approxi- 
¢ mately one-fifth scale. Gage loca- 
and “of the "gages. tions are distributed both. forward 
_ Studies made by other investigators and aft of the weld. WwW hen strain 
are indic ated that the anning readings following one girth weld 
sequence have been comple ted, the 
pat 
in "structural stress analysis. is cut apart, stress” reliev ed, 
No direct check ‘of accuracy was | 


possible i in the work described here, w Since e strain gages 
comparison involved in- of the ordinary type used on the 


evitable differences | between loca- ‘mode lage be ruined by the stress- 
tions on the same or different. ships. relievi ing temperature, new 


A composite plot of stress adjacent so are used for each sequence. 


to a Sez im weld i in deck plating, Fig. _ Figure 13. shows part of a stress 
12, based on measufements by tre- 
a panning at three differe nt locations Iti is believed that results ai are 
on one shi », shows a ma} _ curate within a range of about 1000 


ASTM BULLETIN 


= 
— 
— 
3 tion, Showin N ard Strain Gage Installa- — 


4 Location 2 2 Normal S tress 


* Location 3 Parallel Stress— 


-. 
Stress | Paralle! to Weld 


ot Distance from Center of Weld , 
ig. 12 acta Stress Pattern Adjacent to Weld i in Deck 
Plating of a Ship, Obtained by the Trepanning Method. 7 


8S o 


ression Tension— 


Comp 


— 


ing Ov er a period of months- the 
bakelite type strain gage is s probably > 

better suited than the ordinary cellu-— 
lose cement type gage, although 
some results have been obtained with — 
the latter r type during construction 
ofa cruiser hull. Such tests ; should | 
be run in conjunction with creep 
tests of gages attached under : ex- 
actly the same at 


for.1 use in studying 1 the deflection of | 
reciprocating engine crankshaft 
without, removing i it from the bear- 
ings. . Load was applied by j 
gages were 
apart around 


the circumference of 
sized the necessity for considering 
non-axial loading i in locating gages, 
for despite every effort to line up 


mospheric condi- 
aie jack pressure was applied one or 
another of the gages at first showed | 


tension. . n. As the contact surfaces “a 


a? 


the rod deformed to centralize the 
have ve been used successfully to ca dist ribution of compressiv 


‘stress became more uniform; 
peak stresses in bull during ecame more uniforn a 
though in no case could one the 


gages alone be relied upon. 


cruisers. The magnitude ‘and loca- average of the four gage readings 


tion of the highest stresses have been 

determined. These studies | have 

inter rest, for comparison with 7 


stress analysis on structures. _ Tes st 

unc methods and techniques are in use 

The or can be devised to provide stress 
extended to include a continuous rneasurements of accuracy sufficient 
i strain record | throughout i launching» for practical purposes in almost all 


obtained ‘By: means of a multi-ele- 


by the rather makeshift strain indi-_ 

cator method are believed to 

within 10 per 

W en 


weighing r rod $i in. 


of the equipment be ‘Tecognized 


eliminate or ‘minimize the inherent 


long was con- 


“Compression 
\ 


the rod. This application empha- 


T he 


“was used as ame oad 
& measure of load. 


electric resistance strain gage 
‘a has been found : a valuable tool for ’ 


i problems which may be encountered. | 
ment oscillograph. Results obtained Conditions imposed by work out Of 
doors, on shipboard, or in the shop Dimensional Stress Fields,”’ 

~ have required that the characteris. ess Analysis, 


and suits ible precautions taken 


Fore- and-Afft Stress 


psi. 
Stressi in: 


5 


and for frees Plot 
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cellulose acetate. 


Properti es 


‘Epiror’s Nore: This paper is intended for ultimate publication as a 


7 chapter in in a comprehensive manual on 


will receive A ary in i in order to elicit 


films 
ally coated upon both sides of a 
-transparen t sheet material | called 
“base.” As the name implies, 
» function of the base is to furnish — 
e support for a substance which is _ 
necessarily sO thin and d delics ate that 
could not otherwise e be handled 
veniently. he thickness of the 
base is sufficient to provide the re- 


4 


minute part of the crystal separates 


wre ust 


Ra idiograp! ic Films 
E. Seemann’ 
contains the latent image. 
ordinary latent image ¢ cannot 
Seen; in fact, no physics, 


radiography. ‘The individual chap- 


Xx 


other fn 

consist of a susper ninate 
ery rstals, principally silver bromide, 
in 1 gelatin (F igs. 1 and (2). These 


erystals or ‘grains ‘require con- “It ve the | 


the presence of such a “minute 
. If ‘a film is 

greatly ov erexposed, “the image will 


siderable magnifiestion to be seen. 


‘turn dark on exposure to 


Ds. 
‘into the silver and bromine of which 


‘it is ‘composed. Up pon | development, fe 


_ quired stiffness for safe handling of ther rest of the silver is freed and the | 


the emulsion and still 


x. AD blue ‘tint is 
to give the 


entire g grain is ‘finally transformed. 


‘Thus, the 


developing: 
essentially 3 


“pivcess 
one hich 


completes 


the pro process started by the radiation. 


‘Silver in this finely dispersed state 


"appears | black, the different degrees 


“Haz zards of this 

slow-burning- film when in 1 use are 

= judged to be sm: small, and, i in storage, © 
gomewhat less than would be pre-_ 
sented by common new sprint paper 


some degre ee of sensitivity y to ordin- 
ary light and to X-rays and gamma 
rays. X- -ray _films are made 
pecially se nsitiv to X-rays and 
gamma rays, and the screen-type 
‘films are also particularly. s¢ sensitive 
to light, the color emitted by 
most intensifying | screens. of 
direct-exposure class of films are 
to is ] ral 
characteristics should be 
_membered that stray radis ation— 
light, X-rays, or ga rays—in. 


wil thes any 


Labs., Eastman Co., Kodak 
Rochester, N. mire [tess 
2 Quoted from 


Laboratories, 


\ 


‘68 


-rays, or gamm: .rays—in 


In ‘the actual are much 
closely packed, but they have been dispersed 
here to show their size range and re more 


blackening representing different 


numbers of developed grains” 
unit area (see Fig. 3). _ Only a a few 

of the unexposed silv er bromide 
‘grains are affected by the dev elop- 


_ ing solution in the normal times of 


elopment . (See “ Fog.’ 
in the same form and quantity Before 
AR photographic emulsions have 


dev the silv 


re 


‘Fig. 2.—Cross-Section of the Emulsion 
Coating on One Side of an | Koray Film 


_ 


~o = 


Fig. 3.—Cross-Section of Exposed ed and 

Processed X-ray Emulsion of 


Note the small number of developed a 
compared to the total in Fig. 2. 


— 
— 
| 
particularly when viewed with it 
A 
; 
— 
— 
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bromide, leaving the silver image selection of 0. 1 ma. and 200 
which w was brought out by the de- min. () to obtain ma-min. 

ve loping solution. _ The ac tive in- might givea ve ry different result. 

for dissolving the silver The degree of blackening i in 

_ bromide may be sodium thiosulf: ate -radiogt raph i is properly called photo- Fig. 4. —Part of the Ray of Light, Fits 
ammonium thiosulfate, but other graphic density, or simply density, tut of That 
substances are included in the bath if there is no risk of confusion w na Siettored, ond Game Comat 
harden the g ge atin and to other meanings of this word. Photo- in the Original 
tealise the carried ov er graphic density is defined by the 
inthe fli. equation log Io/I, where I, is | Jependability is more 
Vie the intensity y of the light falling on important than accurac y since 
Pinar the area being measured and Tisthe changes in density : are likely to be 
It is familiar fact tha inte ensity of the light transmitted of more interest 


_blacke ning the ‘radiogr: iph de- by this area. this chapter, themselves. 


light and thus ruin the rac radiograph. that deviations from the 
The fixing bath dissolves the silver re ciprocity law w ould be serious. 


pends both upon the intensity of the refers to the common loga- igure 4 s shows | how a 
: Wi. radiation and upon the time of the rithm | of a number, that is,a base of ight, Fo, is transmitted by a de- 
e. For X- ray and g: 10.) The following table illustrates: film, A. Some of the 
work (with | or without lead the relation between. density and the is, of course, ‘com letely absorbed 
scree "ens), the effe ct in the aph, of light transmitted. the silver les, but ‘of that 
attered, as M and P, 


“the time | is ke pt ‘constant 
intensity is doubled or the intensity some, N, continues in the direction 
is ke pt constant and the time 2. of the original beam. It is obvious 

doubled. Expressed mathemati- that the amount of light collected 


ally, the exposure . E = It, thi at is, by a densitometer will depend 


the "exposure i is the intensity multi- the manner in which the diaphragm-| 

plied by the time. is apparent, ‘ing _ system is arranged around 

then, that the effect of a given rom thin: table it is apparent that MNP. large opening near A will 

posure on the film will be the a, an increase in density of 0.3 de- permit all the light to enter the 


as the creases the — light | one me easuring instrument as small, 


rey exposure of 20 ma. -min. be isa es- admit only ‘the component 
with 1 ma. and 20 min Or pecially designed for measuring film former case, the 
2 ma. and 10 min., or 4 ma. and 5— densities. Both visual | and photo- ured is called “diffuse. density,” and 
min.; in fact, there is elect ric types are in use. As with in the e latter case, “spec ular 
number of combinations of intensity most instruments, there is a fairly density.’ ” Diffuse density is le 
and time wi hie Lich ma- consistent relation | between price than Spec ‘ular density since more 


The laboratory doing light is collected. The results: 


routine radiography seldom “has reading a given density on different 
need for an expensive instrument. _ instruments will thus depend upon 
press as “The The simplest design will be su their” design. It is the reproduci-- 
fact same photographic for reading densities bility of densitometer readings 
. effect. is produced by the same ex- | “exposure » charts and the like. | Some rather than the particul ar kind 0 
posure, regardles of the particular Kinds of radiographic research may density which is important. 
combination of intensity and time, — demand a more “rel fined — densi- os Under average conditions of view- 
is known as the photographic reci- a tometer. _ Usually, ‘it is more im- - ing radiographs on an illuminator 
procity law. portant that an instrument be 1 re- diffuse density As generally ‘appli: 
Devi: ations from ‘the “reciprocity Hable, that is, give e reproducible _A given point on the radio- 
law occur in exposures from day to day, than it is graph receives light from the flashed 
2 light. Since most of the effect in an _ give a highly ‘accurate value of the © opal glass, which is a a fairly diffuse a 
intensifying sereen exposure is density itself. Errors introduced by source, and a narrow beam is 
saused by the light emitted by variations in exposure and process: ceived by the eye. 
n, the law does not necessarily ing render accurate technique com- _ The different densities in ci 
hold for this type of X X- Tay or parisons with the work of another gr raph are ¢ caused by the different 
‘gamma-ray we work. Fortun: ately, the laboratory me: aningless and highly X-ray gamma-ray) intensities 
estimation of exposures is not much “accurate density determinations are transmitted by the various parts: of 
affected by 1 reciprocity law failure, a therefore a waste of effort. On the: the spec imen. Since the time of ex- 
beea ause “milliamperes and minutes other hand, the use of a reliable posure is the same in all aren 
 — not usually \ varied over great ex- densitometer within any one ls abora- one radiograph, the exposures In the 
tremes. In_ the examples cited in _ tory facilitates the study of variables = different area us are proportiona 
“ASTM BULLETIN 


3 the preceding paragraph, it is not which arise locally exposing the X- -ray intensity. hus, in the 
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s, conditions of temperature shoul d not st rie any other material 

i), humidity should remain reason- until a consider: able. distance aw ay 
ably constant to make sure that all The advantages of this system over — 
films are treated alike. umma- that of the sector wheel are th: at the 
ray exposures are usually long lead pr protection may be made very 

relation betwee n enough so that, in using the time- heavy overlo: the 

exposure. | The q quantitative relation ale method, films expose ed in the 

between the exposure and the result- early of the may not be 

density i is give n by the ‘ ‘char-- 


H and D curve). This 1 is obtaine entire time ‘unless e precautions = -oceur. rhe e sector \ wheel i is 


by plotting de nsity against the com- are taken. timing e rrors if accurate ly ‘made and 


mon logarithm | of the relative ¢ eX- igure 5 shows a lead sector wheel _ rotated at a uniform rate. The T is 
posure. Since standard units suit- used i in controlling exposures in 


for expressing radiographic ex- _sensitometric studies. X-ray room X- “ray 

posures have not been devised, the ated once (or more if necessary) at tube i is turned on since remote 
only ‘alternative is to express the ex- in front of the film at a constant trol ca can n be effected with 
-Posures of a se ‘ries in terms of one of speed. _ Since the angle of are sub- magne tic devices. fact, electrical 
them, that. is, the values will tended bye e: ach opening is a accurate ly ‘remote cont trol can be e made very 
relative. x Phe disadvanti age of not. mn, the relative exposure ‘simple and more reliab le than direct. 


being : able toe xpress radiogt ‘aphic is also accurate ly known. The lead and control iF 
exposures in standard unit is not should be ls aminated | betw eensteelor The mechanical design: of 


so gre: m ight at first | ating sector wheel | type of sensi- 


| 


A s series of know! n | gamma- vay 100 is reasonably simple, but for 
s m: made by setting Mae kilovoltages the moving film 
films at a fixed distance from the seems preferable since much 
source of of adiation and remov ving £ more le: ad is needed for shielding the 


“tthe one by one, at different times. — ~ 4 film against both pr primary and 


‘Tt the reciprocity law is | accurately secondary rays. Sensitometry with 

obeyed, curves» obtained by this gamma rays and ve ry high voltage. 


willhave the same shapeas X-rays requires great -eare bee 
if they had beer ne xposed to differ- ‘it is almost impossible to redue ethe 
intensities. Thus, a curve ob- ‘intensity y of unwanted primary radi- 
tained by the > time-s -scale method ation toa negligible value by 
ean be used for ev valua ating relative — sorption in in lead and the : scattered 
in intensities. (If sever: films rays are also penctrat~ 


up at differe nt distances and ex- 


( 


‘| 


ona time bee ause of the Is that. ‘the are aga sinst 
_ Space in the uniform part of an a through the lead during one revolu- Be anes of the relative exposures 


‘ray beam for distributing films at tion must be small compared to that The shape of the curve obtained will 
distances without made through the smallest. nd upon the | type of film, 
lapping films: th 
Furthermore, a correction for air during the exnosu: 


Supports. opening. Since constane X of development, and other 


for a sensitometric exposure only 
"Attention. must “be paid t to the hen the film is completely covered 
“possibility of e from by. the lead of the - sector r wheel. 
‘Seattered_ radiation, particularly Another method for obtaining suc 
when using different dist: ances a series of of exposures is to move the 
obtain a an inte nsity scale, Under film holder out into the X- ray beam 
such conditions, 3, some may be from behind a heavy lead protectiv 
near a scattering body, such : as the ne plate. bi (See Fig. 6. ) To avoid back- _ Fig. 6.—Sensitometer — Used with Hard 
wall, while others are e far awe ay. scatter, the X-ray beam which -rays. 
During time-scale e3 ent to sais a passes through the film film and holder 
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RELATIVE EXPOSURE 


‘aie called the H and D curve after 
Hurter and ‘Driffield who, in 1890, 4 
- first used a a plot of density versus 


log exposure the scientific study 
photographic | emulsions. ~The 


Characteristic Curve (left) and Its Gradient ight). 


graphs made ir this density boon 


are are. ‘too high to be utilized in 

~prac tice. T he maximum brightness 

ry 

the illuminator then becomes the 

factor: which limits the usefulness of 

the high density region. 

a The curve PQRS in Fig. 7 

"plot of gradient values versus desi 

obtained from the characteristic 

curve ABCD. _ The procedure 
sists in drawing triangles, such 


‘that when the slopes of the MN's 
are ¢ plotted against densities a 
curve is obtained. Since the 


DENSITY 


_justed so that the most important 
features of the s specimen are rendered i 
at or near this density. In this way, ee a 
details which are of the most in- 


or ‘However, if the illu- 
quantitative measure of film -minator is not sufficiently bright, 


contrast is given by the “slope” or lower densities at cor respondingly 


are said to have higher “ “contrast” 
than if made in the toe region. 


logarithm | of exposure 1 is taken rather i _ steepness of a straight line ‘such ; as 


low er contrasts must be ‘used. 


than the ¢ quantity itself , partly be- MN . The slope of MN i Is obtained 


cause it compresses a long linear | 
—seale, and also because. analysis of 
the curve is thereby simplified. 7 


different times of exposure are used 
to obtain the data for this curve, it  u gradient, 


wil be to choose 
» 16. . seconds or 


(1.2 2. "respectively. "Note that one 
exposure divided by y _the | one ‘im 


the di ference between ‘succeedin 
logarithms is always: _ The 


posure series V2, ‘straight li line i is called “gamma” but, 


4, . . .is represented by the loga- 
rithms 0, 0.15, 0.3, 0.45, 0.6 
& could be used if more data were de- 
sired, for the sake of determining 
the curve » with “greater accuracy. 
Here, the ratio is V2 and the con- 
~ stant difference of the logarithms is _ 
9.15. It is apparent then that any- 
where on the characteristic curve a 
certain percentage increase of one 
ing. exposure over another is represented. 
the same difference between the 
7 logarithms of the two exposures. _ 
The region AB is called the toe of 
curve and is relatively unim- 
changes in X- or 


nec 


called 


by dividing the length of ON in 
density units by the length | of MO 
in log” exposure units. photo- 


graphic wo rk, 


it is called the 


Yradient values are a measure of the 


etry. 


ability” of a film to ‘show detail, 


MN is moved _ There are several w rays ii 


_ being small i in the interval 


. Most 


well-defined straight-line portion 


between Band C. The slope of this 


seldom straighten out fc or an appreci- 


able interval and often continue to. 


nificant { gamma. For 
poses, the slope of the straight line 


= 


terials, when exposed to light, show 


‘since the curves for X- ray films iY 


ean be of real help in rm "ba 


illustrated in Fig. 
penetrameter contrast turns out to | aa 
0.03 at a density of 1.0, that is, the density’ | 
difference between the penctrameter er image 
and its surroundings is 0.03 where the — 
density is 1.0. From the curve we see 
that the film gradient i is 1.2 at a der density ‘ 
of 1. 0. ¥ If the exposure is increased so as 
to ‘give: a de nsity of 1.8, what will the 
penetrameter contrast be? The gradient 
at D = 18 is 2.2. T herefore, the pene- 


trameter will be "given by 
Tog 
xX 0. 03° 0.055. the density 


rt 


OF 
) 


joining two points at the limits of value, the penetrameter image will be . 


the most useful part of the curve is a 
good ~grrynanh of film contrast and i is 
“ave erage = gradient. The 
gradient begins to diminish in sec- 


CD, the “shoulder,” so that de- 


ie begins to disappear, no matter 
trate these high densities. or most 


how much light is available to pene- mb 


noticeably more prominent. 


Suppose a 


da 


film z, Fig. 8, from a “trial of a 


certain casting, has a density of 0.8 in the 

area of greatest importance. 

pose the exposure was 12 ma- -min. The = 
are not nas w as would 


all 


ty differences | Tha 
| é as hus, a steeper curve is more de 
— 
— 
— 
— 
_ The logarithms of this series "The gradient has a large a 
— 
— 
— 
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EXPOSURE 


WILLIAMPERE-MINUTES 


nN 


rr Fig. 8. 8.—Ty pical Characteristic Curves of Two Films peel — practical use, the distance, type of film int proceaing would te 


"apparent that the maximum gradient the percentage change in in exposure to go 2.7. This, “then, will ‘be the density 
(greatest steepness) of film x occurs at from film x to film y will depend upon the: radiograph the 1-in. part of 
about» D = 20. W hat increase in ex- | the density. the two curves were 
posure is necessary in order that the e area ae identical in shape, the exposure adjust-_ 
considered shall have this density? would be independent of the density 
at D = 2081.7 =the contrasts at the same density the to keep within the 


‘Diff lor E is 0. Film y continues to increase in contrast. , 
above a density of 2.0. High de F ACTORS» INFLUENCING THE SHAPE 


— by 4.0, giving 48 ma-min. 


the first exposure should is finally reached at which no practical hs show 


device can supply enougi light through The foregoing paragraphs sk 
the radiograph to enable the eye to : appre- how the characteristic curve is used 
ciate the high contrast present. determine the contrast and 
Film y has higher contrast at D- =2 tive Speed characteristics of X-ra 


than film z but is “slower,” that is, -_ 
i E longer exposure is required to produce | the = According to the exposure chart, Fig. ae culate densities to be expected ¥ when 
~ techniques are changed. T hus, the 


density. the radiogra ph in the 35 -min. are -Tequired to to produce a 
preceding example is to be made on film —_ density of 1.0 through 1.5-in. steel at 180 characteristic curve may properly be 
a calibration of the 


ata density of 2.0 instead of of on film zat ky. . If this is the maximum thickness of 
: ‘steel i in the specimen, the minimum den- 
‘Tequire ‘ad | 
question naturally arises as to what den- ™ay affec t the shape of this curve 
Eat D = 2. «sity will occur in parts of the image corre- and it is therefore necessary to use 
tog Eat D = 2.0 for film 2 is 1 2 sponding to thinner parts of the specim men. great care in order that certain con- — i i 
Difference i in log E is 0.8 ‘Take, for example, a part 1 in. thick. ditions shall be same for prepara-— 
the diference will be given the same exposure (35 tion of both the s 
refore, the for fim should ma-min.) as the rest of the radiograph the 
be multiplied by 6. 3, giving 300 ma-min., but, according the chart, requires only “course, for the sake of ‘maximum 
the exposure for y* It will 5 ma-min. for a density of 1.0. Log 35 accuracy that rigid control is main- 
noticed that the log | E interval between + minus log tained over all variables, par 
ae ive exposure for the two thicknesses 
these two curves depends upon the den- (1. = 08). larly i in radiographic research. The 
 Sity at which | it is mes asured. T Therefore, of published curves is permis- 
characteristic eyrve for film z in Fig. 8, 
a prac tical standpoint, an increase it is found ‘that, this increase in log. sible only where rough approxima~_ 
ge would be in order for the exposure on nil B G dj | 
Al not eyond 1.2, 2, ‘the log for a density a tions adequate. 100 jyuc ment 
gives 2.0, the log E for a density of deriv ed fro rom 
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10. —Sensitometric Strips Developed for Times from 1 to 12 i 


F 
All s 


fairly agreement in 


| (20 C 
as a stands te mper: rature for 

taining high a accuracy when a mere _ As films are developed, the active 
estimate is suffic ient. For gre at “ingredients in { the developer 


acy, sen nsitometric or vealibra- used up and reaction products a ac- 
-cumulate. There is also a gradua al 


tion: “exposures” 


the character-— 
istic curve) 


and radiographs should 

be processed together but fair 
curacy may attained if condi- 


without n ne eessarily proc 


igures 10 1 show the ¢ e Tec ct 
time of deve if the time 


> 


‘if the time is 
great e nough to reduc ec ontrast, | 
= the increase in dens sity will give - 
a fi alse impression of speed. Toe The | 
unufac turer. ‘an make recommen- 
dations for a good average time of 
a development as well as the t time for 
maximum speed and contrast, 
he activity of a developer is very 
sensitive to hanges i in tempe rature. 
~much shorter time th: an at 
low temperatures. is, s, of 
course, true of most chemical reac- 
tions. I the developer tempe rature 
a little higher | or lower rth an 
a different time mé ay be 
used as compensation." r he eX! act 


09 


amount of the change is found in the 
and film in use. 


lope 
— 


toward ‘contrast in the toe 
1 excessive development. 
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“ 


oo 
appreci: able loss. of deve oper be- 

cause some clings to the films when 


they” are re moved from the tank, 
‘a 
Itis the refore necessary to adopt a a 
system for renewing the activity = 
developer and maintaining its 
le vel i in the tank. Tf this is ;s done by 
develo ver of the same 
adding fresh d veloper of the same 


adequate revival of tivity. Spe- 
replenisher solutions have been, 
devised , howev er, wi hie h ma maint: ain 


the original st rength of the deve ‘loper 
wi for quite some time, , thus requiring 
inerease in the development 
time. The accuracy with which the 
‘original conditions are mi uintained 
de ~pends to some exte nt on the « aver- 
age density of the general run of 
sige for, obviously, more de- 
veloping agent is s used ‘in develop- 


q 


4 ing a nsity im: we. 
plenisher must 
assumption the at radiographs of 


this is not the proper 
ance can ri made by ch: anging the 


rate of ad lition of the replenisher. 


ase, allow- 


E EXPOSURE 


e 
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y case to be sure that __Lhere 1s in 
— 
| 
4 Tie . sho 


Anothe important factor in the 

duplica ition of developing conditions: 

is the : amount of agitation. If anex-_ 


posed film i is carefully din: 
tank of developer which has 
undisturbed for some time > and the | 
film is permitted to develop under 
quiescent conditions, Stre aks mi 
appear on the finished r: adiogr: aph. 
These streaks w vill especi: lly 
“noticeable if high- and low-density | 
areas are adjacent. T he effect t is 
caused by the restraining ac tion 
products which 
“tend to flow down the film. . Con- 7 
tinuous, but not rapid, movement c of 
the film during dev velopment 
keep the solutions ‘mixing. This’ 
procedure should be followed ‘are-— 
fully where accurate measureme 
are to be made, but a few seconds of 
agitation every minute or sO meets 
requirem ‘ments of routine proce ess- 
ing. Horizontal movement of the 
film, or a slight amount of rotation 
about a vertical axis is prefe rable to. 


vertical “motion, local eondi- 


i 
eur ves implies nothing wh: itever 

soa the relative spectral response 


“spon 


Wher ead foil ‘se cree ns are used 


with hard radiation, a consider ‘able 


such as crowded ti 


electrons e mitted. It i not sur-_ 


prising, therefore, that the char- _ 


tained with lead screens are a little — oy 
different from those found w hen the 


e entire eens is made with X- rays. 


=f 


‘motion must then suffice. ‘Since 
agitation promotes contact between 
e- 
_velopme: nt as compared with sta- 
7 tionary y development. 
‘in duplie: iting proc essing conditions 
sensitometric and radiogra) aphic 
films, some attention must be given 
ad screens on qui ality 
types of X-ray films have ‘shown 
the shape of the characteristic curve Will: also de on the quality 
ther radiation. Therefore the limits 
in the path of the rays to | 
“The position of curves made at 60 Ww hen calcium tt tungstate | intensi- 
type: film, almost the entire ex- 
locations : along, the exposure posure is due to their light. Since 
since X-ray ‘intensity. depends toa the color of the light seems to 
marked degree on tube kilov oltage, 
which excites it, the curve ob- 
tained with screen light should not 4 
tometric curve made at 80 kv. 
-Tnight well serve in 
the 50- to 100- kv. range, but tests = ‘iated with light exposures, and _ 
may be necessary to mi a cor-— 
curve shape is noticeable for the charac teristic curve ‘on an intensity 
qualities | of ‘radiation | being used. 
It must be kept in mind that the 


r al 


scale for about the same length of © 


time the -_radio- 


graph is 
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tions, 
the film and fresh portions of the — 
In addition to the exercised. 
to the radiation used. Exper riments" 
of the radiation used, the change 
only slightly affected by changes 
of a characteristic 
and 80 kv. , for example, with the 
CO 
obably no difference i in “shape 
affected by changes in kilo- 
should be made to make s sure that, 
rection for { this or to. make | the 
‘shape rent characteristic 


“this impractical | and vertical 
- solution, it increases the rate of de 
on a limited number of different 
they e effect i in the chi arac teri istic curve © 
a kilovoltage, when enough metal is 
curve must be known if accuracy is 
fying screens are used with se — 
‘same film, would be at different 
18 
"independent of the quality of radia-— 
would be noticed. Thus, a ‘sensi- 
-yoltage. Reciprocity-law failure is 
> 
for a given kind of film, no change in 
diffe 


-12.—A Step T Tablet Built silt Up fr om om Sheet Stock. 


THE Stu DY OF Fi Prop ERTIES 


edby 
part of the exposure 18 produced intensities the thin ¢ end of the 


tablet t and low intensities at the 


ae ‘teristic curves of some films ob- 


thicker 


the 


log E difference would 
all 


h. 


4A step tablet giving equal log-exposure inter 


ATION OF 


T ‘ABLETS TO 


STEP 


tablet’ 


“stepped 
of ma- 
terial, ‘one face of which is in the — 
of stairway (see Fig. 
If such a step tablet is Na 
the film will receive a graded series 
exposures corresponding to high 


thick e nd. Assuming. that all of the 
risers’’ are equal, consecutive steps a 


at the thin end of the table ot produce 


a greater ‘percentage change in in- 
tensity than at the thick end be- 3 
cause of the difference in filtering of 
the rays. This is further accentu-_ 
ated by the greater scatte ring in a“ 
r parts. each step caused 
same percentage change in itl 
be the same- throughout and it 
would be convenient to plot density 


“versus log E as in Figs. 7 and 8. It is— 


possible to adjust step thicknesses 
make these log E intervals equal 
it is hardly worth while for the 


Purpose at hand.‘ 


4 


Before discussing details of 


cedure, it is well to consider suit- 
able | dimensions for a s step tablet. 
The tablet should cover a greater 


an actu iso that the en 


area t a ly nee nde 


vals throughout its length has been constructed 
in the Kodak Research Laboratories. It was 
built up principally from laminations of steel — 
0.010 in. thick. Final adjustment of absorption 
of the thinner steps was accomplished with thin 
aluminum since steel sufficiently thin for this 
‘purpose is mechanically unsuitable. The X-ray 


a intensity increase per step was 26 per cent ora 
log E interval of 0. 10 at - —_ 


“all 
q 
ii. 
— 
wie 
— 
g 
| 
— 
— 
iii 


region: near the edges, ‘shifting one radiograph film A has a relative speed of 172. 
variation in n scattering occurs, Ss, ‘four stops _past the The F ilms . A and B may also 0 be com- 
om can be neglected. A t tablet measur- “pared in contrast by means of the - 
ing 9 by 11 in. is a convenient size. is therefore % 075, -table t exposures, but there 
It probably would give reliable re- (The va alue 0.3 is the logarithm of 2, some risk of misinterpretation if the a 


u sults tow ithin 1 in. of the edge of an the exposure 1 ratio, and 4is the num- strips must be moved sev eral steps 
by 10- in. film. Te ests should be ber of step ps s difference.) The anti- to obtain de nsity ‘match | at some 
made on a tablet. to determine the log of 0. ).075 is 1. 19; therefore, the ‘point. The reason for this is that 
extent of this: scattering variation. intensity, increase per step ‘of considerable range of _ the tablet 
A tablet made up of rolled alu- creasing” ‘thickness is 19 per cent. may be required to m: ake the ‘con- 
minum sheets in. thick showed almost. any tablet, it will be tr ast difference pl: uin and there is 
an average intensity changé per : step found that intensity intervals near then the. temptation to utilize the _ 
of about 25 per cent (log E about the will be less and near ends | where the step percentage 
0. 1) in the middle when radio- the thin end greater ‘than the aver-_ iates from the av er age in the 
at 80 kv. Steps jg in. the value. The most useful part of m‘ddle. A more reliable method is 
thick in cold- rolled steel gave an in- the tablet is in the middle region, — ‘% make the speed te test first and then 
“ tensity change of about 35 per cent but tests should be made to de- | to expose additional samples sepa- iS 
per step when radiographed at 180 termine the practical limits by com-- "rately, compensating for the differ- 
At kv., }- in. steps the step differences at differ- ence in speed by adjusting the ex- 
cold- rolled steel gave ‘a 35 per cent ent places for a giv en ratio of ex- “posure times so that the films vil 
- intensity change, using the beam ay In the example cited, the | 4 appear to be exactly equal i in speed. 
transmitted by the target. These correctness of the result may be Ifa . difference in contrast exists, it 
ex xamples- are given for illustration checked by I making two radiographs will be apparent bec rause the 
and are approximate values only. of the tablet, one being 19 per cent will match in density “on only ¢ one 
Other approximations may be greater in exposure than the other. step, the film of higher contrast hav- 
tained from exposure charts (see Exact agreement should ob- higher densities the 
3 Fig, 9) i in which it is customary tained just one apart. density end and low er der 
lot exposure on logarithmic scale Once a step tablet calibration low -density end. 


and the X-ray machine is known 
be reliable oA small part. of the density ap 
age, it will ‘depend on me nll _ radiation quality for the same set- _— pearing in a radiograph develops 
quality general and therefore tings, the may be used for fromg grains Ww hich were not affected 
upon the voltage w: wave form of the comparing X-ray films, if desired. by the exposure, but which 
particul: ur X-ray machine used. Strips o of the various films are placed, been reduced to metallic silver by 
step tablet can only be us used reliably side by side, , in a suitable holder the dev eloper. thus 
when calibrated for a given set of given the standard exposure produced i is called fog. A film 
conditions on a particular machine. through the tablet. The time of -exeessive fog will be rated higher in 
1e obvious procedure for posure may be adjusted within speed than if ‘it had a Tiormal 
brating a step tablet to radio- ‘reasonable limits to correspond “amount of ‘Tog, unless a correction is 
graph it and interpret the various s speed class of the films. ‘The made. A proper correction is com- 
photographic densities X-ray strips should be processed _ plicated by the fact that more fog 
intensities by. referring to the char- and every effort made to insure exists‘in the lower densities than in 
acteristic eurve of the film used. similar treatment. The speed rela- the higher | densities s of the radio- 


Howev er, certain ai amount of tion: of the films i is found by noting graph. This fact seems ‘reasonable 


TER 


apparatus is “necessary to obtain the number of steps one is mov ved bee ause the more grains there are 
. & _ data for the characteristic curveand —_ with respect to another in order to affected by exposure, the fewer there 
this may not alw ays be available. obtain a density match. Fractions are rem: uining to supply fog grains. 
A “cut-and-try” method must then of a ste p are estimated. By way Most practical purposes are served 
suffice. of illustration, assume that film A by simply subtracting the 
4 > » > b d 
noe “Several r adiographs of the tablet. is three e steps faster than film Bona image densities the | density « obtaine 
are made for different known — = per cent tablet, that is, a tablet | on an unexposed proces: sed fi film. A ¥ 
of “exposure. These are all proc- which the X- “Tays are 20) per cent strip of unexposed film | proce cessed for 
essed together with the low-density | more intense through a given step _ determining fog is commonly Te . 
ends of the ‘films up in the developer than through the adjacent thicker _ ferred to as a fog 
to minimize streaking. Occasional ‘step, at the specified _kilov oltage. W hen the step-tablet method i 
vy: agitation also promotes u uniform _ Let the and of the slower film be . used for estimating ‘rel: ative film 
elopment. For the sake of illustra- called 100. faster film speed i is speeds, : a densitometer i is not ordi- 
i tion, it is assumed that | one radio- not 3 X 20 per cent or 60 per cent = narily used, so that the exact in a 
graph is exposed for min. and greater; instead the speed ratio is fluence of fog on ‘comparison 
Po another for 2 min. 1 W hen viewed on ~ given by the antilog of (3 X 0. 079) will not be known. To Sone 


ha an illuminator, ‘it is found that an times 100. (The antilog of 0.079 is for the he effect: of fog, u 


approximate density match is ob- and x 0.079 i is 1.72. are are processed wit with 
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the step tablet, during silver, w hick rm the le: fells screens are ith 


viewing the fog strip film A image, require a magnifica- Tt adiation hard enough to giv re 
- placed over film B and the fog strip ; ‘i of several hundred diameters to _ sidera able intensification, the image 
for film B is placed o over film . A. beseen. U pon close visual examina ej is slightly more grainy than for the 
| Tas, both films are made to have __ tion, however, radiographs made. on mn direct. X-ray exposure. The differ- 
’ the same total fog. > he most types. of X- -ray films exhibit a ence is certainly not great , enough to 
of this. procedure is its ‘somewhat | grainy y structure caused begin to offset the ‘advantages of 
mplicity is equivalent to sub- the more or less irregular group- les ‘foil in removing secondary 
tracting a constant fog density from ing of the silver grains into clumps. radiation and in intensifying the 
the various image densities. his appearance is called ‘ ‘graini- image, It ard | to. imagine any 
| Because fog is greater in the lower ness. very fine-grain 
densities: of the im: mage, it reduces. eG ray fi 
contrast (see Fig. or ea may be required to 


WwW -ray “fms are expos 


nm 


| ot ‘the 10-min, ‘Tf fog With large individual grains to show 
were the same over an entire r: radio- the "greater graininess, the ete 
graph, it wou ould be equivalent standpoint of the user of X- “ray film, | to 
adding the same » density to all parts _-gratniness rather grain size is that an exposure with cal- 
of the 10-min. curve, which w ould is” the matter of most concern. tungstate intensifying screens, 


ab 


not change the slope and w ould” Films vary in their graininess and, in which their fluorescent light con- 
2 not affect the contrast. in general, those with the least, per cent or more of the 
Thus, viewing a a radiograph ora test exposure, show $ more ‘graininess 
strip through an additional film This is goed reason for than a direct X-ray y exposure. The 
| uniform density, such as a fog strip , choosing the slowest film, consistent - reason is that the screens themselves mF, 
not alter the contrast because with other ‘Tequirements, fora a granular structure and, since 
it does not change the density applic ‘ation. screens are in good contact. with 
differences — in the image. . the It is common experience nae the film, this structure is recorded 
added density is high, some detail in- “given film shows increasing gr: graini- by the film. (Screen graininess, like 
the radiograph may be lost because ness, the harder the X-radiation graininess, seems to increase 
of the. lesser amount of light reach- used in the exposure. — Thus, in- with: kilovoltage.) If the screens 
ing the eye, but this i is a subjective — -ereasing both kilov oltage and filtra- are held only a fraction of an inch 
effect. _ The original clarity of de- tion causes more graininess, though © away from the film, a remarkably b 
tail will be restored by increasing ng oa large change in either is usually smooth. appearance _ of the silver de- 
the illuminator brightness te make © necessary to make a significant ay posit results, but this procedure is 
up for the light, absorbed by the uni- difference. 4 Although this is a well- | aa ol the question in n practice, s since _ 
form density. It is apparent then | eatabiiched phenomenon, it is by no es would be blurrec out. Pa 
‘that the development of fog in a means clear ly w understood. Its ‘prac- o ‘We can see from the test, howev er, 
cannot be accurately tical significance, however, is ‘illus- light produces a a relatively fine- 
simulated by v view ing fog-free trated by the tendency « of operators grained image and 
radiograph a uniformly de- to stress the use of fine-grain films ness of radiographs made with 
-yeloped fog strip. high-voltage radiography. state screens is due principally to 
which have been exposed at low has been written in the 
The | principal characteristics 0 of a voltage are compared and a similar field” of photography about the 
“radiographic film which determine set compared after ter exposure to high vy effect of various developers and de. 
its effectiveness i in showing detailare voltage, heavily filtered radiation, veloping methods in reducing graini- 


contrast and graininess. (If intensi- their relative graininess may or may ness, and some of it is quite con- 
fying screens are used, their graini- be the same. A type will be ‘troversial. Dilution of a developer 
ess is more important than that il _ found to be more grainy | because of EX: has been found effective in lessening» 
“the film itself. One « of the quanti- higher-ve roltage exposure, but it graininess but, for the same time of 
tative > concepts of contrast, namely, docs not necessarily follow that all development, contrast also i is re- 
"gradient, was discussed above under have increased i in graininess at duced. Thus, some sacrifice is made 
“Interpretation of _Character-_ same rate. hus, test exposures i in “one desirable characteristic 
istic Curve. must be empha- made graininess comparisons attain benefit in another. In gen- 


| sized that there are other factors in should all be made with radiation of eral, a dev eloper of low activity 


q 


D 


7 


the geometry of thesetup, secondary need for equal brightness of areas” In the case of some X- “ray films, 
ladiation, and the kilov oltage used. being compared, ‘it is important there is greater graininess in a film 
bower ever, are related to that films be for graininess is tom maximum 


the quality of a radiograph, such as that used in practice. Because of the images ; than one of high activity. 
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radiographic process which affect approximately the same quality as tends produce finer-grained— 
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« ast. is probable that this with oil or other impurity from the —=most value in the summer when aan 
difference is primarily ¢ contrast compressor. (Do not clean them ow ash water may be warm 
effect. At any rate, the difference the darkroom!) ossible sources 0 


is too small | to be giv en serious con- trouble from dirt will vary, depend-— after being i in the fixing b wath, they 


sideration, particul: arly be cause of 4 ing « on the | circumstances, and it is woul 1 still retain enough che -micals 
the sacrifice in speed and contrast “futile: to attempt an analysis ba: sed cause fading and discoloration 
associated shorter deve on hy pothetie: al conditions. It is up when kept, for any le ngth of time, 
realizing that he is de ailing with ning water is essential for the pro- 
terials which are sensitive to other duction of satisfactory radiographs 
ady been chemicals, | g gas fumes, ev ven W Vashing is most effective and ec 


developer ree ucts with the fingerprints from “clean” he unds. “nomic ‘al of water n using the 


-salt crystals which have been has pointed out casc ‘ade system, ‘that is, the wash- 
affected: by the exposure, reducing» “agitation of compartme nt is” divided into 
them to metallic silver, but changes ment reduces streaking. further parts and the water flows from 
very few of the ‘unaffected. crystals. contribution to uniformity i is made “one to the other and then out at the 
The deve sloper solution a compli- by thoroughly rinsing the films in drain. F ilms are washed first in the 
cated mixture bec: ause there seems clean water; after development. nearer the drain for about half. 
~ to be no one che mical which is en-— This is not as effective, howeve r, as _ the washing time and then moved to 
tirely satisfactory | -when used alone. occasional agitation of the dev eloped the inlet tank. As this process con- 
Developing agents, such as elon or — film i ‘in an ac ‘id stop bath for a half _tinues, the films just out of the fixing 
hye ‘droquinone, need be used minute or r so. T he acid treatment solution are washed in slightly | con-— 
an alkaline salt to ine rease neutralizes” the alkaline developer _taminated water coming from ‘the 
their activity Oxid: ition of the is therefore much more effective tank in whick +h the films are practi- 
loper is retarded by the addi- in arresting development than plain cally” clean. T he ne t diffusion of 
tion of sodium sulfite. Potassium wi ater. It also prolongs the ac idity cone entr: ated | cher micé als from the 
bromide is found essentis al in most of the fixing bath which would be emulsion: into slightly. contamin: ated 
formulas t to restrain fog. ah casile sii ‘more or less neutralized by traces of | w ater is rapid at first, but slows a 


he arious | factors Ww whic ho eloper still le ft in the film afte: 7 down as. the concentration: in ; 
emulsion. _approaches that in the 


an ordinary water rinse. he stop 
name sly, time, ‘temper: ature, “amount | = bath should not be used be yond ex- water. If the film i is transferred to 


of agitation, and the activity of the | haustion as this induces stains or clean water, _ diffusion proceeds to — 
deve loper, were discussed under ‘Spots. _ chemical composition 


a 
= 
OW 


dle ‘tion, The objectio: tion 


_ Shape o of the Characteristic Curve 


comp 
heading “ Factors Influe neing suited to the dev eloper wwle-tank washing sy ystems, there- 


with which it is used. test for is the fact. that. films heavily 
of the de ‘tails of acidity should be made and the bath with hypo interfere with the 


will now be considered. ‘discarded when it is too we to "final washing of those already in the 


There is ‘Single element in -effe tank, and i it is nec cessary to leave all 
radiographic w work n 


Eat 


more deserving of rom stop bath the films are the films in the tank until those 
attention than cleanliness. Proper “immersed in the fixing bath. last added are Clean. No film will 


design of the darkroom will fac ‘ili- Sodium thiosulfate  (“ hypo”) or become cleaner than the water 
‘tate attainment of this g oal. One ‘ammonium _ thiosulfate is the i which it is finally washed! 


It 
side” of the darkroom 8 hould be  gredient which dissolves out the Vashing tanks: should be so 

equipped with a bench n whic undeveloped silver salts. The time signed that the water floy 
film n ‘is “unpacked, cassettes. and fixation should be extended well pletely over the tops of the film 
“hangers are loaded, general beyond that required for clearing i in hangers. This prevents subsequent 


“dry Ww ork”’ order to permit the dissolved silver contamination of veloper with 


equipment and be on salts to diffuse out of the emulsion. hypo which might otherwise dry on 
the opposite side of the room. 4 his Although removal of the unde- the hanger Hanger « ( ‘lips should 
"arrangement greatly reduces the, eloped grains i is the principal func- _be cleaned asion: ally sine e water 


tendency to contaminate the load-— tion of the ‘fixing bath, it is im- “cannot ¢ circulate ‘sufficiently 
bench, films and with that ‘it should an the contact faces of clips for thor- 

Films are left on their hangers to 

some will inevitably of to ¥ dry a and may be hung up out of the 
settle on the loading bene h and be facilitate. hardening of the gelatin. way i in a room where | ‘ordinary 

picked up | by films. In many in- Sodium sulfite preservative atmospheric conditions prev: ail, if 
al plants it is diffi ult, to which keeps the hypo from being the air is reason: nably free from dust. 
ry by the acid.  ' hard- Drying cabinets are on the mark market — 


ener, such as pots assium alum, keeps which furnish a flow of w 


a “speci ial effort ‘should be mi ade to 
control it. ‘compressed : air hose gel itin of the emulsion from filtered air and these naturally 
may y be useful i in cleaning cassettes if swelling too much or becoming a shorter drying time th than the Ek 
the air itself is ; not contaminated _ in the w: ash w water. agent is of “average room. Care should be 

BU BU L L E T 


— 


— 
ma 
J 
— 
— 
— 
— 
— 
— | 
— 
— 
— 
— 
— 
— 

ae 
“4 

. 
— 

— i 

— 
Ws 
te 
fr 
we ia of h 
— 
j 
st 
— = 
- 
— 
4 


ail 


ken hat air is not water to to drain off Wi out points | of clips are very sharp 
enough to soften the emulsion. leaving large drops. otal | drying can ea sily scrate other 
velocity of flow should not: be great time is lessened, not because graphs with which they come in 
enough to blow) wi water dre me film area itself dries so much faster, contact. 
because there are no large cling- Beeause of the 
Immersing the film after w ‘ing droplets. of radiogr: 
jn a bath of water-spot-preventiv eit should be a routine matter to the market, the author has 
lessens the incidence of drying trim the corners of radiogra tempted to present only the ‘mos t 
marks. ath is a very dilute soon as’ they have been removed general principles , leaving | = 
solution of a chemical which reduces from the hangers. _ The projections to the various 


urface tension, causing the film by the puncturing ‘manufacturers. 


ae 


at inhe rent insul: properties, rigid an 4 low external pressure. Cold flow 
ope art in the design and manufacture of precision electrical apparatus. values moderate external pres- 
Almost invariably, practical design considerations require that the sures: also will vary with the degree 
have reasonable structural possibilities since it is rarely practicable to of molded stress in the sample. 
completely y electrical and structural functions. | Pl: astic parts, or test specimens, 
‘This paper discusses one of the important factors in the successful use 


- change in dimensions because th ey 
in precision devices » namely, dimensional stability. Since 


are inherently unstable, or are made 
rganic compounds, one must be prepared to accept a , degree P* a 


instability not usually encountered in metals. The measurement of 
this property is therefore of prime importance to the user of plastics since 1s very importan 
the data prov ide a basis for design adjustment w hich 1 frequently | is the 
he various types of dimensional change are re d. D ially unstable dimensionally be- 


in mind that all plastics, regardless 


the se eparate. effects of humidity, drying, and -eycling procedures a are sub- use it- is virtually impossible to 
Mitte d. T he influen ‘nce at —oe processes suc h a compression or in- | mold or form a part without intro- 


herein are ‘confined to what might 

be termed zero-stress conditions, 

that is, where ‘no external stresses 

as compression, tension, ete., a After Thr. at I60F. 


and similar pr écedures 
tic or plastic flow result 
frome: nally applied _ stresses 
In any engineering consideration 
of zero-stress dimensions al change it 


should, of course, be remembered 
‘that such | -0.090 
hat such changes ean occur simul- 


"taneously with those produced by -0.100 


Stress dimensional ¢ change may also 


oppose the change cause sed by ex- | 
lly ol Curve 2 Cellulose Acetate 4H-Black 
resses. 4 __ | Curve 3 Ce/iulose Acetate MH 
oriented sheet -0.130 Curved Cellulose Acetate butyrate 


DISCUSSION OF THIS PAPER” 
either for publication or for the at- 90 

tions to A.S.T.M. 260 S. Broad St., 
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a al Stability of Plastics 
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After Thr. at 160 F 

“After /6 hr. at per cont 
Relative 120F 


mn, 


Curve 2? Cellulose Acetate 4H-Black 
—~ Curve 3 Cellulose Acetate MH 
Curve 4 Cellulose Acetate Butyrate 
Ethy/ 


Stretched Viny/ Chloride Acetate (0.008: 
Special Ethyl Cellulose (0.020in) 
Vinylidene Chloride (0.028 in.) 
Viny! Chloride Acetate (0.0/lin.) 


Ethyl Cellulose (0.022in.) 
Ethy/ Cellulose Aged (0. 022in. 
Cellulose Nitrate (0.008in.) 
Ce //u/ose Acetate (0.0/0in. 
Nylon Sheet (0.022 in. 


Polystyrene 
Vinylidene Chloride 
AS. 
Cellulose Acetate 
Stretched Viny/ Chloride / Ace tote 
Ethy/ Cellulose 
Ethyl Cellulose Stretched 
Viny! Chloride Acetate 
Ethy/ Cellulose 
Ce//ulose Nitrate 
Special Nylori 

and 86 per cent Relative Homa? t 
Polystyrene 
Vinylidene Chloride 
Special Ethy/ Ce//ulose 
Stretthed Vinyl Chloride Acetate 
A.S.T.M. Type 3 Polystyrene 
Viny/ Chloride Acetate 
Ethyl Ce/lulose Stretched 
Ethyl Cellulose 
Ethyl Cellulose Aged 

Cellulose 

| Cellose Nitrate 


Be 


7 


+ 


4 


ag 


5 Cycles of /6 hr. at 120F. and 86 per cent Relative ad 
wed by 7 hr. ot 120F. 

Die ametric Change, in. per inch 


ig. 3. —Diametric Change of Plastic Sheeting. 
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Polystyrene(O.020in.) 
A.S.TM. Type 3 Polystyrene (0.047in.) 


Ethy! Cellulose Stretched (0.020 in) 


= 


‘cially produced. by the injec. 
tion process, _are highly stressed. 
On the other hand, the situation j is 
not reversible as even ideal molding 
conditions willy not produce a stable 
Pp part from an unstable material. eae 
Inherently § table plastics can 
defined as “those which are ‘Dot 
a8 affected by atmospheric influences 
such as heat, moisture, or combina 
tions thereof encountered in normal 
engineering use. Unstable plastics, 
of, course, are those which are 
affected. As pointed d out above, 
stable materials are fre equently made 
unstable by internal molding stresses 
later reliev e themselves. 
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In establishing methods of test 
‘dimensional stability, care must be 
taken that in our zeal for accelera- <4 
tion we do nc not introduce met 


Aniline Formoldehyce 
Alkyd -Styrene mer 
Viny! Chloride Acetate 
Heat Resistant Polystyrene or”: 
General Purpose Methacrylate 
Mico Filled Phenolic 
Heat Resistant Methacrylate 
Polydichlorostyrene 
Genera/ Purpose Phenolic — 
Ce/lu/ose Acetate Propronate 
Mineral Filled Melamine 
Vinylidene Chloride 
Cellulose Acetote Buty rele 
Ce//u/lose Acetote 
Polyethylene 
Ethy/ 
Urea Formaldehyde 
Ce//u/ose Filled Melamine 
Ce//ulose Acetote 
5 days Continuous Exposure to /20F. Dr 
First 42 Day Ce//u/ose Acetate -Return to 0 in 5 days 
Cellulose Acetote 6™-/0 Days 
| ME Ce //u/ose Butyrate $2 
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Genera/ Purpose Methacrylate 
Heat Resistant 
Formaldehyde 
Filled Melamine 
GBB Viny/ CAloride Acetate 
Heot Resistont Polystyrene 
Polydichlorostyrene 
BPolyethylene 
Mica Filled frenetic. 
Ce//u/ose Acetate 
Vinylidene Chloride 
5days ey Exposure to 86 per cent Relative Humidity of /20F. 
Urea Formaldehyde we 
Genera/ Purpose Methacrylate 
Polydichlorostyrene 
Heat Resistant Methacrylate 
Heat Resistant Polystyrene ay 
Genero/ Purpose 
Mica Filled Phenolic 
Mineral Filled Melamine 
Polyethylene 
Mico Filled Phenolic 
Cellulose Acetate Butyrate 
Ce//ulose Filled Melamine 
Cellulose Acetate Propionate 
Cellulose Acetate Butyrate S2 


Ce Acetote 
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Expansion of First Seven Cycles of Fig. 1. (7 Cycles = 1 week.) 
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4 7hr.atl60F 
After 16 hr. at 90 per cent 


pores 


Curve 2- Cellulose 


Curve - cent Plastic: zed 
J -0.130 F ~ Curve 2-20 per cent Plesticized ~ 
-0,140 — Curve 3-30 per cent Plosticized 
a —Compression Molding | 


0.065 44 -Black 


= 
“Fig. 5. —Diamet tric Change of 10, 20, and 30 per cent Piacticiocd 
= Acetates. 


vextr high ten mpe watures or 

E which apply to only a small part of | 
‘the product. It is technically and 

economically unsound to o require 
ot ‘Parts: meet requirements 
4 

‘conditions purely arbitra ary 


use 120 F, the drying of 

cycle to avoid the excessive ew varping 

hich would occur in some materi- 

als at the higher temperature. Un- 

less cotherwi ise “noted, the 


tween ordinary room conditions ternal stresses. dry” measure- 
those which are obv iously too severe. “ments were ma after cooling to 
In the twenties we introduced the room temperature in a desiccator jar 
following: 2 d: ays at 90 per “ent ov ov alcium n chloride. 


relative humidity and 85 F. (repre- 


senting a state of wetness attained 
during the summer), follow ed by Fig. la are shown ¢} cy veling 
days at 120 F. (representing a state compression mol 
of dry ness attained in a steam- of several cellulosic compounds. The 
heated room in the winter), or con- 
tinuous exposure to either. 
In 1940 we _adopte a more 
accelerated test a s follows: : 16 hr. 
Over a potassium nitrate solution, — 
about 86 per cent relative humidity, 
at 120, F. followed by 7 hr. at 160 F. 


dry, or - continuous: exposure to 
either. 


these ted 


acetates was approximately 25 per 


13 percent. ted th 
though the -diametric increase due 
to humidification, and shrinkage due 
to drying, are somew what similar 

individual cycles. in all, compounds 

Unless otherwise mentioned 

called age ge shrinkage 

stantially. 


Fig. . 6. —Diametric and 


“test specimen is a 3-in. diameter 


molded specimens 
plasticizer content of the cellulose 


Lee 
cent, of the butyrate approximately 
It will be noted that 


the nward slope 
a uub- 


- 


pet 


the first few ye les, giv ing a a more de- 
tailed pic ture of dimensional 
sponse of diameter to moisture and 
Figure 3 gives data on a variety of ie 


P plastics i in the form of thin sheeting. 


‘The specimens were 3-in. . diameter 
a disks cut from commercial sheets of . 
undetern mined composition. The 
 eycle data based on diametrie. 
measurements 1 made at the end of 


Figure 4 shows diametric change 
of. compression molded 3-in. diame- 
ter by }-in. thick disks. 
Figure 5 ‘illustrates: the effects of | 
plasticizer content and method = 
molding on diameteric change 
change with weight change. 
_ Figure 7 gives a comparison be- 
ween the method used i in this study 
and Procedure I of the A.S 
Tentative Methods of Test for 
sistance of to Accelerated 
Service Conditions (D 7 56 44 


; = 


Book “of A.8.T. M. 
1663. 


aL 
— 
— 
| 
— i 
— 


Change 


P-406. 


Ww hich may be of interest to the m 
terials | engineer. For example, the — 


molding compounds the sar 
chemic: al type is striking. 


b- 


nal stresses W hich restrict the use 
such materials in precision applica- 


In the plast icized cellulosic com- 


pounds: it is common knowledge 
among technicians that the softer 
compounds are the less stable dimen-_ 
= sionally The quantitative expres-_ 


g. 
That it is not due td plasticizer loss 4 


is apparent in Fig. 6 where high © 
-diametric shrinkage is a accompanied 
negligible loss of plasticizer. 
Further explanation is found in 
the fact that in many | of the com- 
pounds the decrease of di 


> ith repeated -eyeling is” 
panied by: an increase in thickr 
few data are as follow: 


which | disereet and 


Cellulose 


Ethyl cellulose. 
Cellulose acetate butyrate. A 
— 


‘= 


a” 


Comparison “Methods. 


T data suggest a a “cold flowing” 


= of the body of the disks as a result of 
forces exerted by contraction of the | 


accumulated moisture results in 
practically no decrease in thickness. 
‘Inasmuch a as most dimensional 


apps arent ‘that: the methods of troubles in actual service are due to_ 
making thin sheeting produce inter- | 


the increase i 
of little help. 


“line: ar shrinkage, 
thickness is usually 


The phenomenon of self cold- flowing 


does not oecur in the thermosetting 
compounds to an appreciable extent. 
choosing atmospher rie condi- 
tioning proc es Ior 


- stability studies, one must differen- 


2 Federal Speci ification L 


periphery. That this i is permanent h (15 would be an extreme case) 

generally poor performance of some plastic deformation is illustrated by — 

of the thin sheetings as compared to the fact that thor ough « drying of the 


ame thickened specimens to remove : any — 


_ laboratory results have been su 
stantiated by actual expe rience. It 


in 


edures for dimensional 


somew more severe (24 


hr. at 140 F. over sodium sulfate 
- solution followed by 24 hr. at 140 F. 
dry). Procedure I, , notwithsts anding 
severity, is generally 
“except for very soft or temperature. 
sensitive mater ials where 
Ww arping tends to invalidate the test. — 
A comparison of the two methods i is 


“shown on Fig. 7. Itis ‘interesting 


“note that. both ‘methods rate these 
point of dimension: nal sti ability. 
‘In the practical application of 4 

pk astics one must keep i in mind that 

whereas the effect: of humidity and 
mild elevated temperatures, w vhether so 
jointly or severally, is one 
volving at worst only a few mils per 


F. instead of at 160 

cause the vinyl sheeting became 

egg-shaped at 160 F., and even vat 
-F. The ethyl “cellulose re- 
‘ "mained substantial ally circul: ar up to 

temper ratures of over 250 F. 
Iti is not the intention of the for 


re- 
going to present. final engineering 


the effect of the higher temperatures 
invel olving stress release is re latively 
violent. As an ex xample, the vinyl 
acetate s hotting (Fig. 3) 
appears to be superior to the ethyl 


cellulose. Howev er , the sheet 


tiate between those valu: 4 data on the materials tested 


first. on mild 
side. with -Tespect, for example, to 

‘outdoor conditions encountered by 
r the military services. However, the 
‘hnici: ian must kee mind that i in 


common with most empirical tes ting 
iameter a’ we lose 


validity rapidly as we | hasten 
results by extreme testing condi- 
tions. Speaking generally, it is 
sirable’ to qualify materials on data 
valid, and 


cedures the problem of determining 
performance at. very unusual service 


aD. ever, intended to emphasize ‘that 
dimensional stability. depends on 
manufacturing processes as well 
on materials. The choice of f cycling 
procedures, limiting values of per- 
4 missible dimensional change, ete., 
are determined by the par ticular 
- apparatus in mind, ‘and where it is to” 
be used. In addition, many plastics 
are available in a wide variety. 
= permitting the materials als engi- 


tis latitude, 
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Flexural 


y A. Linz 
t of this This section set out to determine radius of the loading pints has no 
- series of round-robin tests was to de- ; the: effect of the following factors on _ measurable e effect © m the flexural | 
us _ termine the effect of various factors — the flexural properties of the ma- strength « or yield point: of injection 
on the flexural properties of } plastics, terials being tested. First, the effect 4 mol ded ce ‘lulose acetate or -poly- 
prior to the preparation of the of the loading edge radii; se cond, Figure 41 [accompanying 
 AS.T.M. Tentative Method ¢ of Flex- ; the effect of the rate of crosshead Fi ig. 1.—Ep.] shows that the - varia- 
ural Test of Plastics (D 790 -44T). motion; third, “the tion ‘one experimental point 
1941, Section F of Subcommittee span-depth ra ratio. another is very similar for the 
on Strength Properties of Commit- From» the mass of data reported materials. The effect 
tee D- 20 on Plastics was “organized — by these | laboratories covering these edge radii by means of photoelastic 
with F. G. Tatnall as chairman of : points | an attempt is | being g made to tests up to a maximum fiber stress of 
the section. . The duty of the section abstract and present in a summary _ approximately 3000 psi. n no differ- 
was to present a & proposed revision forth some of the pertinent. facts ences in the tensile stresses in the 
of the flexural strength methods which were made available to this half of the bars could be 
_ which were in use for various types _ section. This is not intended to be tected, see Fig. 52 [accompanying “+ 
of at that The act ‘heal analysis of these data but ig. 2. —E p.]. The fringe order w 
is | presented with the > thought tl that = total 9) 
just below the é4-in. radius mold Ing 
| Me of Testing Sheet ‘point t than for the 1-in. radius in- 


and Plate Materials in Elec- Materials 20 rolv dicating a a slightly higher stress con- 
trical Insulation (D 2 ~39)4 a these methods would be inter centration for the smaller radiu 

Tentative Methods Testing ested in the information upon which The difference small, however, a 

Molded Materials Used forElectrical ‘they writing of the Ten ntative Method and i it is believed that the varia- 

Insulation 48-41 It D was based. in loading point radii ov er the 

large” number c of variables \ which OF OADING DGE RapII change stress distribution. 


might affect the results which w ould Py wes tests to o determine the effect. study of the four-point loading sys- 


be obtained when | following these of loading edge radii were made at tem gave essentially the same Te- 
esting procedures. Therefore, the the Monsanto Laboratories under ‘sults the three-point system.’ 
was organized to determine the direction of H. K. Nason. The the above report 


the effect of these va arious factors. - following quotation is taken ‘from — quite reasonable to assume that t the 
different: laboratories cooper- Nason’s report. cov ering this pare radius of the loading edges has 


ated in making these tests. T hey ticular point. ittle effect on the results obtained. 
were as follows: Monsanto Chemi- effect. of loading point er, the proposed test method 
q cal Co. Laboratory at Springfield, on mechanical tests shows, ws that Pe om ealls 
Laboratory at Rensselaer Polytech- 


NOTE.—DISCUSSION OF THIS PAPER Is 
_ INVITED, either for publication or for the 
attention of the author. Address all communica- 
tions to A.S.T.M. 260 8. Broad 
St., Philadelphia 2, Pa. 
T8ubmitted to hubcommittess on m Molded . 
Insulating Materials and III on_Plates, Tubes, 
Rods of Committee D-9 on Electrical Insu- Cellulose Acetate 
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Fi igure 5 effect of 
sshead speed on the maximum 


fiber t obtained 1 for both of 
og e results of these t tests seem to 
e that the ultimate m modulus 


3 ible mate is 
ected by the e ffect of speed of cross 
head motion. The data also show 
that the speed of testing does not 
oduce any serious effect as far as 
could be determined for the modulus “aq 
elasticity measurements. 
co of these laboratories’ data and 


discussion at a series of 


suc that a a constant ‘rate of strain- 
ing be used. This rate of straining 
is ‘approximately that obtained by 
the: old standard methods “used in 
. and D: 229 v which called for a 
crosshe motion of 0.050 in. per 
min. when a } by 3-in. bar was tested 
using a 4-in. span between ti 


Therefore, the section. de termined to 
investigate the subject as exten- 
sively as possible. Tests were made 
in three different. 
different types of materials. 
results obtained at the Na- 
tional \ ‘uleanized Fibre Labor atories 


= ratio was desirable. 


Phe results obtained att West: 


Laboratories are shown in 
ion of Ck ark. Similar "The obtained at the |. 


as as possible work was carried out at the Mon- ite Laboratories are also shown 


Tue Errect or Rate or CROSSHE AD 


tion of H. K. Nason. Both labora The results: shown by these data 
tories reported the results of their are not clear in call respects. 
The e fleet of the rate rate of crosshead test to the sec tion. The r id Howev er, generally it is possible to 
motion or of the rate of loading on tained at the Rensselaer 1 Labora-_ draw these conclusions. The moda: 
the modulus of rupture as well as the tories are shown by copies of curves | ql lus of sige egy edgyanraal seems to vary 
modulus of elasticity was covered by submitted by Clar 
two different laboratories. Tests summary of the Monsanto data Generally the of rupture a8 as 
o we re made at Rensselaer Poly tee h- is) given in Figs. 3, 4, and 5 dSchowing — ealeul: ated by the ¢ conv entional rela- 
nie, Institute in the Mechanical E n- ‘the effect of crosshead ‘speed on the decreases” slightly as the 
gineering De pertinent the di- flexural stress deflection curves for -span-depth ratio increases. The re- 
= 
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TABLE I.—RESULTS OF TESTS ON LAMINATED MATERIAL TESTED ar 


“Thickness, Span-Depth | of per cent, | By 
| in. | Direction | Ratio | avg. | Tests | avg. | 


ws 
Lengthwise 
Crosswise 


16 000 
13200 | 
30 000 
26 100 
19 800 
18 900 © 
19 500 
19 200 
16600 | 5 3 | — 
18 100 
= g. 3. Effect of Speed on Flexural Deflection a 
-ELATION BETWEE DULI ‘ITY OBTAINED BY TW 
= ‘iT ABLE IIIl.—RELATION BETWEEN MODULI 0 STICITY OBTAINED BY O SPAN- 
, do indies ate ths ut the 
strength | seems to be e de- 


For 16 to For 8tol 
creasing somewhat at span-depth Thickness, Span Depth, | Span Depth, 
above 12 . Since most of these 
— thwis 1330000 1 060 
est results were obtained by use es 820 000 000 

a const: ant rate of crosshead motion | 


 Lengthwise 1230000 | 030000 | 

the: rate of straining applie d tothe | 
1 
‘a 
1 
1 


— 


Lengthwise 
Crosswise 


Length wise 
PRE 


Cross wise 
L eugthwiee 
Crosswise 


= 


' 


A 


Crosswise 
Lengthwise 


625 000 745.000 
r test specimens would be lower. Lengthwise 


400000 | 1300000 
This might result 1 in somewhat lower 


090 000 


190000 | 170 000 
Crosswise 060 000 
~ modulus of rupture values as shown Lengthwise 080 000 


by Clark’s and Nason’ 's results.  Lengthwise 280 000 803 
The results of the tests at the —Crosswise 860000 850.000. 
Vuleanized Fibre L aboratories- 


do not indicate ths it iter ¢ onsist-_ » gage re: to 0. 0001, in. on the of the were made for 
+" the maximum load of 5000 lb., and under such an adjustment this machine can read loads to the nearest | 
enecy test results W be ob- one pound. he 116-in. k materi: al cquid not be satisfac tested on the 


ION BET TWEE N THE 
ULTIMATE STRENGTH VALUES 
AINED BY TWO SPAN- 
| Difference 
Between 
“16 tol 
‘Span Depth 
j}and 8 tol 
Direction Span Depth 


{Lengthwise| 
Crosswise 
Lengthwise 
\Crosswise 4 
Length wise 
Crosswise > 
Length wise 
Crosswise 
Lengthwise 
Crosswise 
}Lengthwise 
\Crosswise | 
Crosswise | 
Crosswise 
jLengthwise| 
tor 


x per min. 
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Modulus of Elasticity, psi. 


Machined Specimens Corrected 


for Indentation of 


es 


Effect of Span Width-Thickness Ratio on Apparent 


"of Elasticity by Flexural Test Molded 


error - due to shea ur de »pth ratio for that reason. 
is ‘called the short during the testing procedure. ~Gen- - results of the tests in these 
~ beam test in whic h case there seems me erally , mechanical e ngine ers fi avor a three laboratories also indicate that _ 
as calculated by the conv ventional de- 
flection « equation increases somewhat 
for the longer -span-depth atios. 
The reason for this may be the result 
two things: One, the fact that the 
} conventional deflection equation is 
a based on the assumption that the ef- - 
fect of shear stresses is negligible, 
. and, second, that the popular tech- 
nique of measuring deflections may 


a 


= Specimen 


— introduce an error because | of the 
When the simple beam method of 
with the load applied at 
Specimen the midspan line a correction in the _ 
shear deflection intro-— 
duced by the low ‘span-depth ratio 
negligible. 1 The observ ed de- 
flection is too large by a factor de- 


in 


Flexural Stren 


on the geometry of the test 
specimen and the location of the 
bar tested on 4-in. span supports 
this correction factor for the deflec- 
tion is approximately : 5 per cent. Bi 
For ad by + -in. tested on 


of Elosticit 


factor i is = order of per r cent. 


observed values of the deflection 


produced by a given applied incre- 
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correcti tion would be higher: modu- ms al tested — the arg 

jus of elastic ity than was actually with a by bar on a sity the 
calculated using always the ‘simpli- span support this indentation. was indent: ition for each test and relieves 

fied beam formula. wt usually between 7 and 15 per cent of — the laboratory from considerable 


error frequently found in the deflection used in calcul: ating the extra W ork 
n 


nes surements: of modulus of elas- modulus of elastic ity. Insome cases Because of the above information 
ticity is the error in n the apparent indentations as high as 25 per cent “obtained from theory and experi-— 
deflection caused by the indentation — of | the deflec tion were ere observed. ment the members of the sec tion are 
of the loading edges. ‘or soft ma- Since a ‘a longer span results in both- suggesting that a span-depth ratio. 
atale, | such as plastics, the loading © reduced loads a and larger deflections ; of 16 be used in making modulus of x 
edges ms ake an inde ntation in the for a given material and since the rupture and ‘modulus of els isticity” : 
_ specimen. a the deflection of the amount of indentation is largely a me asurements. 
test | bar i is me: asured, as it frequently function of the los ad applied to the 
is, with a dial gage micrometer the indenting edge, such increase in 
measurement made is usually the span-depth ratio from 8 to 16 ‘T he author wishes to express ap- 
a relative motion of the two sets of will reduce this error to less than 1 preciation: to Messrs. Anderson. of — 
loading edges. Sometimes the cent. Figure 10 of the Bakelite W ‘estinghouse Electrie and Manu- 
Bes flection of the e midpoint of the bar data indie: ates that if the modulus _ facturing Co., Clark of Rensselaer ro 
a relative to the supporting edges is of elastic ity is ¢ alculated from | cor- Polytechnic Institute , Nason of 
used. Any indentation of the = and uncorrected deflections Monsanto Chemical Co., and Mains 
porting or loading edges would to indentation of the loading of National uleanized F ‘ibre Co. 
tend to give ean apparent, deflection | with a span- -depth ratio of form aking av railable the information 
reading for the test ‘specimen whic the error introduced in modulus cal- data’ supplied from their test 
too high by the amount of this is approximately 10 per = )riginals of the curve sheets 
ation. example, t was while with a ratio of 16 the by the respective la 


in the Bakelite Labor: error is negligible. Thus, the use of 


er for P Pl 


\utoma tic Heat Di 
R.F. Boyer’ 
ear T his “method offe rs the to obtain the equipment gel 
tests characterize certain aspects of speed and but the A M. 
of the high- -temperature behavior of © disadv: an tage ol 
: 
poly mers have been widely used | nak int 
‘the plastics industry. Usually So this a 
sample specified dimensions is series ‘polymers recent article by “Sauer, Schwertz, 
aded in prescribed manner and compared, “this: limitation may not and Worf® presents more than forty 
heated at a fixed rate until the de- serious. However, with the _deformation-temperature curves 
formation reaches a stated v alue. vent of ne w plastic types, and com- — most of f the commere ially available 
The temperature corresponding to binations of pl: asties with inorganic plastic. materials. modified A.S 
this” deformation is known as the filles, the character of the ¢ deforma - Se. apparatus designed to correct 
heat distortion temperature. AS tion- -tempe rature curve may be suffi for. the rmal expansion of the speci- 
Tentative Method of Test clently unique to require a complete men was employ ed. These results 
q ‘Heat Distortion Temperature of _ determination. emphasize quite well the value of 
Plastics” (D 648-44 T)® gives com- This problem “already been the complete de formation 
plete details on apparatus and pro- - pointed out .by # echukas , Strair ain, acteristics h material. 
cedure for carrying st. and Di: alt who found that some of such dat 
allyl polymers may show more quickly becomes tedious when 
IS INVITED, either for publication or for the deformation — at low _ temperature S large number of ‘samples are to be 
attention of the author. Address all communica- _ 
“tions to A.8.T.M. Headquarters, 260 8. Broad than thermoplastics and yet be far investigated. seemed. appro- 
superior at elevated temperatures. "priate, therefore, to develop an 
“committee III on. Thermal. Properties of =: In such ceases a comparison of heat automatic: w ould 


on Plastics held on M 16, 1945, 
tlantic City, N.J. 
Physical Research Lab. Plastics Develop- 


ment Div., The Dow Chemical Co., Midland, “misleading. It pomible of course, 
J 1944 Book of A.S.T.M. Standards, Part 4A. P and W. | A; A, D.L. Wort, 
Plastics, Vol. 20, J 3, Me odern lastics, Vo Vol. 2 22, 1945, p. 153. 
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sus of the automatic unit w hich 
ill: now be described. On the: 
micrometer head of he shown 
in Fig. 1 was placed a a ratchet wheel — 
having fifty teeth, each tooth there- = 
fore corresponding to 0.0005-in. 


Micrometer 


‘Support 


Fig. 1. —Specimen Holder, with Ratchet “Wheel Attached ‘to ‘Head of Micrometer. 
The Guide Plate and Guide Post Prevent the Floating Weight from Rotating About 
behavior i in approximately the the same molding. Iti is not our 
time now required for a heat-dis- _ purpose here to advocate any change 


tortion measurement. his article in existing methods or to claim 


~The point is that heat-distortion 
— SCRIPTION OF units of the type shown i in Fig. 1 


Chemical Co. have used for some vat 
= a heat- distor tion unit designed 
by R. D. Lowry ry which i is in effect a e 


App, ARATU. 


- 


of the present apparatus 
specified in Method D 648. 
‘specimen holder is shown in Fig. ae 
~The n he main point of departure i is one ets. 
of spe specimen ‘size. sample 13 by 
4 by | 0.1 in. is flatwise on 
J-in. centers with a floating load of 
258 g. on the center. A deforma- 
tion of 5 mils with this arrangement 
corresponds | quite ¢ losely to 
heat-distortion point obtained with 


4 Recorder” 


amount 
fora a test, the more rapid heating of 

the smaller con-— 

tribution of thermal 
‘Three or more such heat-distortion 


2 by 0.1 in. thick. 
bars are also cut from 
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fr om an eccentric shaft which made — 


pe head. — Figure 2 shows the essential 


as this micrometer head contact is" 


the microswitch drops. into the $< 


The ratchet could be advanced 
tooth at a time by: a lever arm driv en ' 


one rev olution eac +h time electrical 


q 
> was established betw een the : 


floating weight and the micrometer 2 
features of this arrangement. 
The mode of operation * as 

"follows. hen electric contact is 
-establis shed at the micrometer head, i: 
1e terminals . A, Be on the electronic ee 
electronic rel; lay to close the double Y 
_ pole switch, one side of which com- 
Booty the cireuit to the cam motor. a 
The | eccentric drive advances the 
ratchet, thereby breaking contact 
at the micrometer head. Normally 
the cam n motor would stop as soon as 


relay are e shorted. This causes the 


opened However er, the other 
of pols sw itch closes a 


the A, ‘until the ¢ cam has 


made one complete revolution. At 


an 


end of the revolution, the roller 


cut-out section of the cam, thus 


opening the circuit which was 


Insution 


is 


Microswitch 


Drive to 
Actuate 


Fig. 2. —Basic Electro-mechanical of Heat 
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system now rests until the sample, 


which is being heated, has deformed 
0005 in. Electrical contact t is 
once more, only to = 
ken when the ratchet advances 
by one more tooth. These events 
record ed on a Leeds & Nort 
recorder in a simple fashion. aw 
thermocouple resting on the speci- 
men tells, through the recorder, the » 
temperature of the specimen. Thus 
_ the temperature axis of the recorder 
performs its normal function. 
How er, the chart “paper drive 
‘motor on the recorder operates, not 
continuously, but only while t = 
cam shaft is making its” revolution. 
neces 
The recorder chart paper advances 
roughly + in. each time electrical — ~~ 
t is made at the micromete1 
head—and hence each time the 
spec rimen he has de formed d by 9.0005 in. 
This corresponds to a 500-fold am- am- 
plification of the sample distortion 
a or 
without the use of mechanic al o 
optical lev ers. The resulting 
distor tion curve there fore consists of — 
8 series of steps, 2 as shown in Fig. 6. _ 
a The tenth step, corresponding to a 


hd 
total sample deflection of 0.005 in. 
View of Automatic Heat Distortion Apparatus. Recorder. is considered the heat listortion 


Located at the Right Side of the Variac. 


is 


‘on 


uit going -to the m micrometer 
ead is also open, ‘nothing 1 more will 
happen. course the coasting of 
_ the cam motor brings the micro- 
switch back to ‘its closed position, — 
but by this time ‘the double pole 
switch has opened. In this manner 
the cam shaft makes exactly one 
revolution per electrical contact at 
the micr ometer | head, and the rat- 
chet on the n -rometer head is 
— adv anced by exactly one tooth. It It 
“ill be noted ‘ths when the cam 
shaft m otor is” operating, 
energy is also o provided for the ch: art 
recorder. 


Ss 
ihe seas drive motor on the recor 


4 
shorting the terminals A, . &i 


hat appens | in practice is this. 


A saniple is placed in the unit and © 
1 micrometer is set to zero. “The 
contact screw is adjusted to make 
“contact with the micrometer head. 


one tooth, thereby caving 
0. 0005-1 in. g ip between the contact 


Vig 


4- —Rear View of Apparatus, Showing Location of the Electron Relay, the Cam 
Motor, and the Electrical Outlets. 
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temperature, while the “entire ven 40 
formation- te mperature curve is per r [ om t 
_manently available for noting any 
pec ‘uliarities about sample behavior. the which a muc 
The motor ope rates at a better ide: ‘a can be gained of the 
"speed of 20 rpm. hence approxi- disposition of \ various parts. w 
mately 3 sec. are re equired to com=— heating wells are used in altern: ating | 
- plete one of the cycles corres sponding © fashion so that one can be cooling 
0 0.00005 in. deflection. If the sam- while other is heating. The 
ple is deforming at at a a rate faster. rthan heating wells are surrounded by 
0.0 005 in. per 3 sec , the mechanism Santocel for h heat insulation, a and 
corded curve becomes a as found that a stream of cool 
line which does not give a true indi- could be played into the he ating 
of the actual sample deforma- aid cooling. The specimen 
A faster cam motor can be holder is cooled after eacl ‘h use by, 
employed although the present placing it. in the small air-cooled 
of 20 cylindrical on top of the 
control box. Through alternate e use 


of the two heating chambers and air 


A heatine cooling of the specimen holder be- 
will temperature of een runs, , the unit can be 


specimen en at a uniform rate consists 
of a metal can about whic hi is wound maximum. fic iency. Fi igure 4 


a 600-w. C hromalox hea ating coil. shows a rear view of the equipment 


» This coil is supplied with. energy with the cover removed from the ther de- 
from V ariac driven by a 1- rph. control box. The loc ation of tailed parts dr: awings which do not 
ae clock motor through a worm gear. cam motor, the el lectronic relay, and “appear to be in order. | Our main ™ 


T ‘his clock motor is 1S sO mounted ‘that the electrical outlets are the main pose presenting this material 


it can be moved out of operating: points of interest. gue has been to emphas the value of 


pis: 


position allow the Variac to be The paper r chart on Leeds & the complete deformation- on-tempera- 
adjusted quickly to any position by Northrup recorder r normally ture curve and illustrate the 
hand. The worm gear on the motor by the: which operating principles of on one type of 
is he ‘Id against the pinion gearonthe ates the control mechanism of apparatus which will yield such 
— ‘ariac shaft by s spring tension. It the recorder r. Since e the paper must -eurves. recording pl ustometer 
was, found empirically that by set- be driven inte intermittently with the devel loped Biondi of the Bell 
ting the 750 VA Variac at 32 v. and present system, a special chart paper Laboratories may be of interest 
increasing it at the rate of 10 yy. per i drive is installed on the recorder. when conside ring ‘other r types s of de- 


hr. reasonably uniform heating his motor operates only” when the signs. Ine ‘identally , our 


rate of C. per min. would be camshaft is making its revolution, ment has bee n used, with minor 
tained. This is ‘considerably faster in the manner previously dese ribed. modifi cations, to record -deforma- 
‘than “the. reconimended our ease the recorder originally versus time curves at “constant 
rate of not over 4 C. per min. How- an n automatic calibrating « devi rature. hin » the pen 
ever, with the thin specime! ns used to standardize the null —cireuit arm: of the recorder is driven by a 
the temper nperature at the center of the against stand: urd cell. This ig lock motor at a const: ant rate such Yea 
‘sample w will never |: lag the bath tem-— ope ated once each hour and alway at the pen traverses the i= 
pe rature » by more 1c. involvec d some motion of the pen ture scale from 0 to 200 C - in some 
There is thus a definite time- -saving arm. Because the recorded heat-— time, 2 
involv ed by this faster hes ating rate. distor tion curve was distur bed by 
The only disadvantage occurs with this extraneous: motion, the auto- 
aterials which h creep conside rably calibenting unit was discon- The on “the 
at temperatures below their heat- “Mec ted. It is, of course, very im- recorder is s disengaged fo for ‘such werk... 
distortion point. This fast heating portant to standardize t the 1 rec ecorder It is also p possible to m measure 
will mi ake the bette hs and at least once a day. Fa mal expansion by employing 
than they actually are. A slower ure to do this has resulted in some thicker plastic sample which rests. 
he: eating rate can be used with ith this inordinately high | heat-distortion rigid base plate, such as glass or 
equipment, although it sdoes not especially when the Minor corrections for dif-— 
appear justified for laboratory dry cell rec ferential | expansion of the 
evaluation of polyst yrene type ma- exhausted. ment parts would be 
terials. The faster heating rate. igure 5 shows a “ap Vv ease, and the ratchet would hav 
very conven enient for investigating _ the head of the specimen holder, be reversed. 
‘reset arch samples with 1 hes at-distor- from which additional details of con-- 


= Biondi, Bell Laboratory Record, 
? temperatures in eXCess of 100C. aly struction gained. Any fur-— 


ove! 
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6.—Some Typical Curves, Redrawn from the Original Records 


Bakelite” BM- 3510; ; curve E, 126. 
‘A 
The ease of oper: ution principle’ is that an 
heat-distortion units allows them — ‘Strument of this type should not be 
to be used for control purposes ‘considered inf: allible. _ it freque 
standard plastic n materials. How-_ makes mistakes so that a a constant 
ever, their main advantage lies 
evalu: of new 
a materials. Figure 
shows some ty pical curv es wh hich 
have been obtained. T five should be.cleaned with carbon tetra-_ 

curv es portray in a a general way the — chloride and blow wn out | with | dry air. 
wide» varie ty of ‘results that can be The head of the micrometer and ot 


laboratory 


expected. The standard “thermo- contact | point should polished 
plastic materi: als usually give the with fine emery } paper to ensure good a 
ume type of | ‘exponential electrical connections. A standard = !— 
while the newer types _of higher 

heat-distor tion thermoplastics re- 
but. quite interesting well 
variations. The thermosets of any ne w type of material at the 
‘hibit it many interesting features, 

such ¢ a “thermoplastic” 


over a narrow temperature interval, 
without additional deformation even > 
r f tl le deformation. Thi 
at much higher temperatures. Iti 0 the sample deformation. This 

planned that other curves illustrat- 
ing more variations than shown in in 
Fig. 6 can be presented elsewhere. should be check ked ever ry few 


Se 


SoME Nores ON OPERATION 

A number of heat-distortion units poor contacts. ventually, of 
of the general type described here 
have been used inour Plastic Labora- 
ral years The 
perience gained in operating these 

units may be of value to anyone. 
contemplating the construction of 


tories f or § 8 


= 


to ws by at of 
our laboratory i is a bime tallic strip 


| 


‘tha at it ‘will bow nwe on 

stair steps of 


uniform ri rise. 3 
One other operating detail ‘might 


be mentioned. The curves are 


on individual sheote of paper 

specially ’ prepared for this purpose 
T his graph paper, which ‘facilitates — 
the making of blueprint copies, is 
_ fastened to the strip chart paper on 
the recorder with pressure-sensitive 
gummed paper. | Incidentally, it has 
found advantageous to to install 
limiting de vices which will sound an > 
alarm when the deformatio on has 
reached a given amount, or when 
LTS such equipment The fi 


rst 
automatic 


100 


Temperature, “deg. Cent, 


; curve B, Experimental Plastic Q-127; curve Silicone-Fi 


genera may even be- advantageous to 
have a current cut-off whic h will — 
off the heater when the tem-— 
= re exceeds 200 C. 

LisTs OF Pas 
is list of some of the major 
ene used in the construction of the heat- 

listortion units. The case was 

structed from 20-gage galv ranized i iron and 


= protected with a crackle finish paint. = 
1—leeds & Micromax 


scrutiny of its performance is ad- 

4 visable. ‘Each day the vertical — 
stem of the sample holder, through — 
which the floating weight slides, 


Holtzer-Cabot type RW 
‘Tpm. m¢ motor to drive the 
paper on the recorder. “a 
1—Ty pe 200 C General Radio Va ariac. 


1—Sy neron, -rph., type 600 motor to 


specimen should be checked fo for heat 
distortion at least once a day. It i 
usually: well to check the appearance 4 


completion of the run. We have gear. 
noted some samples which tend to bk —United Cinephone Electron Relay. gS 


delaminate under heat and thereby 
to expand sufficiently to offset much 


ewitehing mechanism and the two 
lower gears are removed, while 
shaft extension is made on 


ie third gear to give 20 rpm. ids 


causes an erroneously high 
tort ion temperature. The heating 


months since | the heaters 


change : slowly with time or develop 


es lower r half of each hee eating well. 
It is difficult to make a precise estimate 


= of the cost of these units since it de = 
‘tos a large extent or on the care used incon- 

structing and assembling the parts. ‘Tt ail 
believed that $1000 will cover the com- | 
plete unit, including the recorder. 


? Black surah baking finish, John L Armi “ge 
Co., Newark, N. J. 


will wear. ve The unit shown in Fig. 3 
needed some replacement parts after : 
it had made 2000 records. oa ie 
— The appearance of the heat-dis- 
tortion curve it itself i is usually a ~sasell 


‘some the moving parts: 


‘ 


— 
> 
— 
— 
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oe 


Width and of Span-Depth Ra 
Flexural Streng gth of -aminate ed 


x 
ea wed covering an even wide 


> 
same time, a -continuati ion of. the 


flexural characteristics of rigid | plastic materials has promoted a comprehen- 
sive > study of the test method. A program to ev evaluate the effect of different pear desir able so that the present 
test variables on the modulus of rupture and modulus of elasticity has been estigation w as initiated. 
undertaken in an effort to develop better testing techniques and to gain A preliminary report describing 
more intimate knowledge of their significance. 7 he general philosophy of approach 
This’ report describes briefly the results obtained to o date over five Was presented to AS Commit- 


endive d flexural tests carried out in these laboratories. Laminated phe- t tees D-9 on Electrical Insulating a 


sheet, grades" Xx and C, and vulcanized bone f fibre sheet we: were tested at Materi: als and D- 20 on Plastics 
span-depth ratios of 8, 12, 16, and 24 to 1 and in widths varying in. their meetings ‘in Atlantic 
Spe cimens were cut | both lengthwise City, October 24 to 2 7, 1944. ‘Since 
Vearly all tests were remarkably consistent, calculated values of flexur: al 
oo and modulus exhibiting average deviations within + 3 per cent of | eh mace on two types of phenolic- 
Meta mean of 5 to 10 determinations. In general, calculated maximum fiber ~ laminated material and on vulean- 
at rupture wa was found and he to increase, with ized fibre, and it is the purpose 
‘increasing span-depth ratio. The effect of width of specimen appeared this report present briefly the 
particul: urly for the phenolic materials, since samples cut length- results obtained the ‘implica-_ 
wise showed increasing strength, while those cut crosswise gave decreasing of these results with regard to 
a alues, as the sample width increased. Both the flexural strength ar and modu- a 7 ay 
Jus calculated for the fiber were independent of width over the range e covered. , : 
=] 2 Only two thicknesses of sheet were included in this investigation so that no. 
- general statements ‘Tegarding On of effect of f specimen depth can be made at 


_ Several correlations of the — data were made which show that - aay = All flexural tests were — out 


a _ formulas currently being used to calculate | ultimate flexural stress and modu- i in a specially constructed air-condi- | ‘ 
Jus of elasticity are not rigorous for the materials studied. A plot of break ee tioned room “maintained at 77 F. 
oe ing load P versus specimen dimensions, L/bd?, however, indicates P to be a ores % and 50 ; per r cent relative: humidity. ‘ 

power function of the latter group of variables, the | exact being» Samples of phenolic previously cut 
dependent: uy upon the nature and direction of the material. A more funda- t ndi hi 
size were con 1 iones in this en- 


BANS ter- ‘ing air oven at 50 C., stored in 
and proce .dures have become of in- _ isting in an interpretation of ‘the ndi Clank: iv 
where applications of a structural quence ¢ of the large number of vari- 
character are concerned. Further- ables involved and because of the rica D 618 
more, a knowledge of the behavi jorof anomalous” results obtained (D 61 


these materials, as interpreted | methods currently in use, a broad ery Universal Testing Machine 


through sourd testing methods, is program directed toward a careful ia 
| f th ‘method | 60;000- lb. capacity was employed 
prime consideration in engineer evaluation ot t the test n metho od has tects. This wait ped 
: 
portant mechanical properties which series of round-robin tests was hich, ecial 
be evaluated before any sig- carried out some time ago by pen y 
nificant comparison of rigid materi- F, Subcommittee I of A.S.T.M. ation of a se d 
—DISCUS )F THIS PAPER rid ‘motion, permits the recor 
INVITED, either for publication or for the at- results v ere ‘summarized by WwW. 
tention of ‘the author. Address all communica- Zinzow. 3 need for modification load- deflection diagr am or eac 
to Headquarters, 260 8. Broad test. The recorder eliminates the 
St, Philadelphia2,Pa, of. the existing flexural test 
3 Associate Professor of Chemical Engineering, necessity fot tedious dial gage read- 
of Chemical Engineering, University of 
‘Delaware, Newark, Del. ings and a single operator 
— 


— 
a 
i 
— 
— a 
— 
{ 
— 
— 
to 
— 
i 

— 
— | 
— 
a 
— | 
a 3 ‘ | 
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that the motion M erials: 


to 1 di of t is “planned to continue 

give e a inc icat ion “bes am inv estigation the fle Ur! ral 

‘deflection. For softer materials, 


strengths of numerous other plas- 
modification of this scheme will ties the tests described he rein were 
to be devised and it is hoped a 


¥ ean be found for me asuring 
directly from the 


men and of recording them with the 


> Fie 
stress strain instru nt. both ¢ ‘rosswise and le ongthwi ise of 


attachment the sheet Ww as supplied 
(Fig. 4) consists | essentit uly of two Fil 
View of. Baldwin thi _by Contine ntal-Diamond Fibre Co. 
DTAass GS, | 
60,000-Ib. Testing Machine in rt brass rods, one sliding within. and National Vuleanized Fibre Co.., 


Laboratory. the othe ler, to which the be dges New ark, 1 del. Other samples not 


the e extenso meter | can be = yet tested include phenolic-lamin: ate 


to perform the nec essary oper failed 
easily and quickly. An attachment =a aia wy ba: ase whic h rests on the fixed - PI 7 
developed thane » Corp. and Formica Insu ation 
especially de eveloped utilize an, crosshead. The upper brass rod 
Spec 
extensometer for me: isuring rel: ative “engaged through a be all | and soc ket 
_ crosshead motion is described later. 7 joint with a long thin steel rod rocket 


Test Variables 
A standard se t of Sonntag flexure slides through a hollow | brass fixture ‘Date on tl ab 
ata were obtained on the abo 
tools having supports and lo: ading containing a set-screw. his fixture 


nose with 1 radii, standard di: machined to. fit into the steel ‘materials at de pth ratios © 


‘ 2 ng samples 
indicators, and other necessary fix- wedge used, to suspend the upper ‘& & 16, and 24 to 1 usi igs 
of and -in. depths and 


tures are av: ailable. set of tens 
set a pair of Templin tension | and 1- -in. widths. The testing 


» = A gener ral vi iew of testing grips. In. this way d t ined for 
chine is shown in Fig. 1; the present speed utilized was determi 
each si ample size from the formula a as 


4 ecommende A.S.T.M. Tenta- 
js shown in Figs. 2 and ~ "removing the ox- al T of 
E ttensometer Attachment. Or- _tensometer. A high mé agnification > exura Te: 


der to obtain -an accurate lo: rq “extensometer with a range of 0.20. 44 


Stet high m: agnification exten- magnification ratio of 100. Thus, 


someter is being used to measure deflection of 0.01 in. is recorded on 


de of beam as in vines 
relative crosshead motion. For hard strip chart through a of 


s and nose is found to be negli- 


61944 Book of AS 


aa 
— 
ig. — Test Showing 4 


4q 


Be — 
| — 
ok 
q 


Number of 


Depth, 


d, tn. 


TABLE 


1.—OBSE RV ED DAT A AND 


Breaking 
Load, 


Flexural 
St 


CALCULATED RESU 


Jep 


an- 


LTS. 


Modulus of 


Ay erage 
iation, 


th 
L/d Ep, psi. 


verage 
“Dewi iation, per cent 


000 


000 
000 
000 
000 
000 
000 
000 
000 


500 | ¥ 


400 

000 

500 
700 | 
200. 

400 


0 
0000 
000 


000 


c 


coco 


w 


to 
+ 


RRR RR 


tee 


LA 


800 
800 
500 
300 a 
500 
700 

| 


400 a 


000 
000 
000 
000 
2-100 000 
1 310 000 
1 360 000 — 
1 460 000 
1 470 
1190 000 
1 330 000 
560 000 
420 000 
750 000 
1910 000 
2.040 000 | 
090 000 


1 500 | 


th 


000 
600 
800 


coco 


coco 


r=) 


oc 


000 
000 
0000 
000 
000 
000) 
000, | 
000 


000. 
000 
000 
000 
000 
una 


050 
120 
040 0 
960 
070 
190 
940 
000 
090 
150 
890 
960 000 
970 000 
1 050 000 
940 000 
970 000 
990 000 
120 000 
250 000 


000 000 
300 000 


000 
000 
000 
000 
000 


. 


900 
200 : 
000 
400 


» 


= 


ese 


090 


 +£0.8 Crosswise 


257 


255 


. 257 
. 254 
. 256 


0 495 


0.502 


0.490. 
0. 
755 4 
758 


0.766 
0.993 


0.991 
0.989 


59 


24 000 
600 


4 


161000 | 


2 900 
21 200 
22 100 
900 
21 800 
21100 
22 400 
600 
21 700 

20 300 


16 900 
15 9006 
15 400 } 
15 100 


15 300 

14 900 
300 

15 900 


| 18 800 
700 
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000 
140 
200 000 


140 

220 000 

650 000: 

810 000 
000° 

000 
950 000 
750 000 

600 000 

800 

750 

800 000 


000 


Lengthwise 


| 


POO 


256 44 24 21.7 | | 5| / 
— — sity 0.808 | 8 | 20 | 2540 | | 16 
57 0.251 2 m0 | 19900 #16 |; 8 1.9) 
9 0.254 6 | 33 | 1750 | «#22 | 
9 0.501 | 6 | 65 400 
| 1.00 | 3 | 332 | 24.2 | 
| 109 | =) 


studied i in the present se Ties 
4 


load was noted) were “successively 


removed from the sample with sand- 
paper. The thie kness and idth of | inch, end 


few di ita | given are us ful for pur- deflec tion urve is obtained from the 
poses: of compar ison. Dat on initial of this curve as 
ve. and l-in. depths will be pre-- 


sented subsequently. 


, 


he ultimate flexur: ral strength 


(modulus of rupture), S, was com- ar 


02 “os 06 puted for. each specimen from the values of ultimate 


measured dimensi 1 breaki strength and « lulus of elasticity 
fi. measured dimensions anc Ing stir Land mor ulus of elastic 


Grade X Phenolic-Laminate, Tested 3P five determinations, the aver age 


Lengthwise. deviation expressed as pet r cent are 
ease of both 


gi rea ita \ variety of wic ths, | vat the Th ™ slope 0 of ‘the tangent to 


Load, P, Ib. 


Nominal size: by t in. ‘Span-depth ratio wher ret 
width of am as tested in ine ches, prope rtie es, the ai average » devis ition. 
ate cross sshea d moti pound, from the mean of all samples tested 
ra rat e 0 crossheat motion w we S= stress t 
per square inch, generally | well” below + 3 per 
colouk sted value m: nanual cent. This | is striking evidence of 
using a dial indicator and -his formula a applies” only to ma- the precision with which data 
stop wate h. Previous tests indi- ter ‘ials for which the maximum fiber aken and lends” added confidence 
cated a a consider: able variation in ul- Stress remains linearly the results s obtained. 
timate flexural strength and mods ped up to point of rupture 
of el: wsticity with speed of 42 consequent y cannot be rigor-— Discu SSION 
‘testing but this variable was” pot = “applied to the type of materi- h Ratio: 


als studied. Lacking an exact rela- | et of Span- Depth 1 
~ At least five and, in numerous tionship, however r, it has been ap- The effect of anata pth ratio on 


= 

eee, as m: ny as ten s samples _ plied as a convenient means of re- the flexural strength is shown in 
porting the flexural charac ‘teristics Fig. 6 where average values of S 


(wher ater Vari: ation of bres aking 
a material under various condi- are plotted versus on semi- 


of tions of test. Jogarithmic scales. _ The advantage 
operation. All samples were care- ‘The modulus of. elasticity was of using a logarithmic ordinate 


fully aligned flatwise on Sonntag “computed f from the this case lies, as is well known, in 
Suppor ts with contact edges r¢ rounded. the fact that equi al linear increments 


“to a ra adius of § in. any burr re- 8 Sod \Y eh on such a scale represent equal per- | 


sulting from ‘the cutting operation centage changes in 


: 


each spec imen were measured to the (P. metic _ The average devi 4 
nearest 0.001 in.. the span j tions are shown in several cases by 
nearest Weim, lines drawn above and. 


be 


Each sample Ww as te as a ion 


the loading nose bei eing identical i in 

7 

supports. Since the mz jaterials tested 30000 7 x, 

were relatively. hard and since a= im 
showed that indentation 
was at the loads: encoun-_ 

tered, effect f indentation 


mwas not apprecia able Width, b | 


Depth, d=gin. 


ee The observ ved « 1: ata a and ce ale ul: ited 
“results are summarized in Table I. 
view of the voluminous: amount 

© Phenolic Grade C- Lengthwise 


- 
of data obtained and i in the inte Width. on, 
of economy of space, only erage | Depth, d= ‘fin. © Wlconized Fibre-Lengthwise 


values; are prese nted here. he - Crosswise 

covered with 4 -in. thick sheet x 
‘Sufficient 2 Span Depth Ratio, 
Sufficient Lin, phe stock wi as 
hot convenie ntly av: lable in as —Flexural Strength 


™M UL TI 


Phenolic Grade X -Lengthwise 
Phenolic Grade X-Crosswise 


| 
im 
yi. 
| 
— 
| ee _ 

— 
| — 


pect, partic ularly at th 
-span-depth ratios. The variation of 
Strength with width of specimen 4 
could | have been shown more di- 
rectly by us sing. width as a parame-_ 


rin Pi This proc edure was 


not fe: sible, however, without use 
an expanded scale for flexural 
Fibr 16 20 24 stress, since the data would have 


Specimens, fallen very close together. 


Lengthwise Modulus of Elasticity: 
time values obtained for the modu- 
lus of of el: astic ity as a function of 
Crosswise -depth r: ratio are shown in Fig. 
Fibre 
‘Longthwise Here the modulus is found to in- 
8 6 20 8 20 with increasing sp: un-de th 
fibre app o be less cons 
d SC: tt idely ths 
Depth of specimen an to. se a er more widely than the 


ta thic phenolic also_ in ratio, however, the modulus in- 
‘since or sm: of this manner as shown in Fig.6. —=—screases with increasing width in the 
deviation applies approximately tem case of phenolic specimens 
all the tests described. Effect of Width: lengthwise and decreases with in- 
ie is of interest that, in the case e of In the ins stance of the phenolic- creasing Ww width i in the cas ase of tha 
every mi aterial tested, there is, in lamaine ate, the data show an anoma- ‘cut crosswise of the sheet. i. The 
gene ral, a decrease in ultims ate trend with respect. to modulus appears less de -pendent on 
ural” stren eth, S, with ncreasing creasing width, Specimens ct cut Width in the case of fibre. 
an-depth ratio. The rate of de- lengthwise of the sheet e hibit: The anomalous variation in values 
crease, furthermore, is not the same es fle xural strength with in-— computed for the modulus of elas- os 
for all s samples, but. appears to de- easing W width Vv alues for those ticity increasing Span depth: 
pend both on the nature of the 
terial and on the direction in whic ‘ing width. fibre appears "plained at this time. “Fac ‘tors such 
the sheet i is ‘The few data on to be more consisten nt as ‘indentation at the de vding edges, 


Phenolic- Laminate ----- 4 


Grade C -Crosswi (se — 


engihwise 


Xft 


i 8. 
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000 
800000 
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-autographic chart may contribute 


Grode C Crosswise- 


Grode Lengthwise ‘ 


+ 


Strength, 


g. Load and Strength versus Libd*. “upon asa test of the having e¢ qual stiffness in tension and 
application the compression, that it is not stressed 
the threads of the ma- formula for these materials. The — above its elastic limit by the load, — 


low. sitivity of the curves of Figs. 9 and 10 show w the for- that the bending i is slight and 


“mula not to apply in all cases since the pla une of the external forces coin- 


to this effect. Since ‘the rate of LA the breaking load here is found to be —_ cides with a plane of symmetry.’ 


crosshez ad motion incre: with apower function of L/b@?, that is, of Iti is ev ident, therefore, that these 
span-depth ratio, according: Eq. 


sample dimensions. Calculated ul- formulas cannot be expected to 
timate flexural ‘strength shown ply to ple istic materi: als, particul: arly 


at the of rupture. den 


1, it is possible that t he u use of in-| 


creased testing speeds may ac — in the lower of 
at least in part for this variation. 


A study of these different factors is group for purposes of compa irison. n 


currently being undertaken. the case of the 1: amin: unity as as 17 per cent is 
ag sswise proo at the fle xure formula must 
“Colton Observed Data: phenolic tested crosswise, it is of fea 
interest to note that the slope of the 
values 0 of ‘modulus of rupture Py versus curves is very ry close. 


4 and of modulus of elastic ic ity, were, as — 1, that is, S is essentially con- 


The latter fact is also evident terials, indicate i ina way 
formulas deriv for elastic from the versus L/bd® curves” effect of the test variables 0 on Sag 
materials. Since these formulas are — whic rich, for the crosswise tests, have flexural chs aracter istics of these plas ¥ 


known to hold for plastics, itis slopes essentially equal nd s 


interest to correlate the observed Samples tested lengthwise exhibit hich can be expe cted “fro om the 
solely on the basis of the vari- greater devia ation, slopes: for test method utilized. This | study 
ables measured. A number of dif- grades X and C being about — 1.09 emphasizes a need for similar in- 
ferent methods of plotting were and =I. 17, Slopes fe for. vestigations: on other materials and 
tried, two of which are shown in the fiber tes and cross- a yet more fundamental 


‘Figs. 8 8 and 9. . Here the breaking wise are —1. .08 and 04, respec- to plastic behavior under care 


‘is plotted on logarithmic tiv vely. An ¢ empirical expression re- controlled test conditions. 


paper versus span-depth 1 ratio Ros lating breaking load to | specimen 
Ow ven: 
“Using width as a parameter: he mensions can be obtained from these 


} remarkable consistency of observ ved data having the form The authors gr ratefully 


data is Clearly shown. W idth as P = the and he elp-— 
parameter is eliminated by plotting» ful “suggest ions of. A. Colburn, 
vers versus L/bd? as shown Figs. values of Cand G. E. Landt, E. Hausmann, 

10. The abscissae may here exponent n depend only upon the Mains, . Place, and F. L. 

be thought of as the product of composition and direction of the during the of this in- 
area norm: al to length. Since this “must remembered that B. Johnson, of Construction, 


occurs” in the formula for Eqs. 2 and 3 are derived on the Wiley New York, 
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tion Number and Saponifica ition 


4 
Number. As pk anned 


Introduction : 
DITOR’S Nore: It is is be lieved this symposium, held ‘shin the J January tion is desired, rein do th 
9 > j = = 
meetings of A. S.T.M. - Committee D-2 2 on Petroleum Products and Lubricants: ao nt methods fail? = ae 
Detroit, will be of rather w ridespread interest not only to petroleum tech-_ an the prese nt methods be 
nologists but to many who are concerned with the varied uses of lubricating 7 
oils and other petroleum products. As H. P. Ferguson, ‘the chairman of the 
subcommittee in charge, points out the material has been compiled Tt d ay 
viewpoints expressed by many tec hnologists i in different industries. — To an t was recognized t that. -methods | 
increasing exte nt, the Socie ‘ty’s technical | committees are fac ‘ilitating the which ‘might be entire ly. itisfactory 
preparation of material which should result in a better understanding not ie one field may be inadequate in a a 


only of the e scope of of a test but particularly a a better evaluation of the results. _ a - =“ ¢ losely related field. _ Consequently, 
ommittee D-2 ‘and other AS.T.M. gt groups have prepared reports on the ‘ was cided to ass ‘inde- 


a significance of tests of products covered. We are indebted to Mr. Fergu- 7 _ pendently the views oft i J 
son for the work i in planning the symposium, getting the authors’ mati ateri: al 


“compiled as shown in the pages which follow, and doing it with a very 1 mini-| (a) the Industri: ngine er, 
mum of delay at a time when time for such work is ata premium, : the oF 
Denise tne winter subcommittee, 2 was hoped that. 
U RING 1e winter answe ‘rs to the following questions T he response to. the excellent 


2 on Pe- could be obtained. papers prese ented w: as e nthusiastic, 


Do the resent methods for itis by sul committee 
Subcommittee on Neutraliza- P publication of the papers vil 


N bers give the engineer and petro- 8 imulate furthe er thinking on t 1e 
1 Sy mposium: on } eutraliza- 4 subject. papers hi been ab- 
Ss > 
man to eliminate duplication, 
zation Number and Saponification of Committee new and used lubricating oils? = ete 
)-2 on Petroleum Products and Lubricants. ‘al other ‘wise are esse ally 
ore Refinery Operating Control, The St: andard 


Oil Co. (Ohio), Cleveland, Ohio. 2 Itt they do not, what informa-_ sented by the authors. 
Neutralization Nu er from the Viewpoint . the 


‘hairman,| Subcommittee XIIT on Neutral-— 


gineer 


NDUSTRY eral ring oiled bearing, ball equipme nt for” neutr: alization 
roller heaving. instrument, refrigera- number by electrometric titration, 
tion, hydraulic, transformer and A cross-section of industrial opin- 
it. Thi his report is the result of best; be furnished by a series of 
twenty-three re re oplie sof a total of In the case ste: ey ylinder, en- quot: ations from letters. received, 
-two invitations to participate closed gear, cutt E.P. and similar The replies have been divided into 
in this sy mposium. Re teplies were re- oils, in general several four groups: new non-additiv 
~ ceived from oil refiners, chemical i in- _ replies indicated that neutralization type oils, (2) new additive type oils, 
dustries, steel mills, utilities, equip- number was not significant. Most mC) used non-additive type oils, (4) 
me nt manufac ‘turers, gove ‘rnment all the replies indicated th: at they “used additive t type oils. 
partments, railroads, bearing manu- —_used the color-indicator method for 
and research and test- new non-additiv e types of oil and New Non-: Additive Type Oil: 
ing laboratories. found the method adequate. Many 7 neutralization number 


those replying to the question- fic ations: in the tec chnique of of in most specifications 1 
naire, all indicated they u used neutra-. running the neutralization number by government agencies, industrial 


1 number for spindle, electr ere received. organizations, and other consumers, 


y VAC 


re plies re ved indicated few it was interesting to rec eive the 


Lub cation E East Kodak 
Rochester nstman industrial users hs ad a as s yet installed comments on ‘its use for new non- 
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num P neutralization 
r for this of product 
ranged from 0.02 to 0. 15, with one 
company act tually | per mitting- as 
high as 0.40. Several writers stated 
felt that. neutraliz: ation number 
\ on new oils h: ad outlived much of the 
usefulness i it had in former d: ays S. % 
was: felt to be a throwback to the 
‘time when a simple test was desir-_ 
able fe for the purpose of det tecting 
traces of corrosive e 
which the refiner had failed to re- 
completely from his product. 
re? er, the writers did not adv O- 


cate t discontinuar ance of the test, 


numbe 


a 


the test i is by no means an vadequate 
basis on which to judge a new oil. 
Some writers felt th that, it was, not 
conside red an i important phys sic: eal 
characteristic, but simply served as 
-arefinery control and one comps 
“felt that {ho ¢ heck ‘as 
necessary since they pure! hased 
branded products only. A few com- 
] 
panies felt that the neutralization 


aa 


number should be ine ‘luded in the _ 


‘rom 


Pr at br: and. 


| Wee Additwe Type Oils: 
was ‘interesting to note that 


tween the value of a non- 
additive oil and the additive type. 
Five replied they did not differenti- 
ate and one raised the maximum 
per rmissible utralization number 
for: additiv ve types to 0.13, compared. 


to 0. 05 ) for non-additive e oils. 
Reasons were give en differentis 


a 


ty 


pe oils) were 
stum 


stumbling block in the way of ta 
reloping superior _additives would 


or some reason a. 


For 
slightly alkaline additiv e oil does 
hot seem to be so objectionable to 
- the consumer as one that shows an 
acid reac ‘tion » how benefici ial 
acid-beat -aring: material may be i 
_ the performance of oil. A con- 
-Sensus was that each type ‘of oil re- 
‘quires a different criterion since one 
ad litive type oi oil may be alkali ine, 


another mé m hay ive an initis ly 


* 


object if ‘it 


tionnaire reported that neutraliza-_ 4 


specie ations "only to ex xists betw een neutralization num- 


a 


tion number and sludge formation. 
for - example, stated since 


high ae cidic medium turbine 
would seem from the dats 
industrial users by and large expect _ 
unusual neutrs alization 
litive type oils and will 
can be demonstrated | 
hat t such oils a are ere for 
he 
3 0 to 5.7 in two) wee ‘ks of ope ration 
130 F. without sludge formation. 
Since the A S.T.M. method 
Ey? on acid and base number states th: at 
4 there is no known relationship be- 
corrosive a 
tween corrosive acids and acid 
number, ‘it was interesting to re 


4 
ceive. the reactions ¢ of various 
replies actually 


=" 


tdditive T Oils: 


All but two replying to’ the ques- 


sed Non-. 


tion numbers were run n regul: arly on 
oil | systems : subject to deterioration — 
of oil. Maximum permissible values 


0.20 to 2.0. One 
correlation, , but five offered -com- 


ments on the subject. ne writer 
while admitting ther 


e was no co q 
“number and corrosion of high lead | 
bronze, babbitt and cadmium silver 
bearings, felt that a slight acidity 
pa 

appears to protect the ferrous ma-— 

terials from rusting to a greater 

ig 

- gree than a very low v neutralization 
number. Other writers agree that 
any _correli ation existing was 

specific o one and was between a non- 

ferrous alloy and neutralizat ation 

r, but not be tween 
materials and Ineutraliza ation number. 


Used Ac dditive Type Oils 

“differe ntiated in the use of neutrali- 
gation number between a additive 

‘non-additive used oils, five did 
“not, and one desired inforints ation on 
Abe. he comments in 


dustrial users. 
indicated that they felt there was no 


‘maximum ie a ating oil to clean 
ball bearings and two reported no 
maximum limits. The més aximum 
limit for the majority was betw han 
Tw enty-five per cent use the rate_ 
fi ine rease >of neutr: lization number, 
50} per ce nt, a a maximum established. 
limit, and 25 per cent use both for 
guidance. About 70 per ce 
‘ported some degree of | correlation 


oes 


number i in order to make the inter- Pig 
"pretation satisfactory. Tests which 
are being used include interfacial 
tension, pre cipitation numbe 
Book of A.S.T.M. 


1944 


“materials of construction, humidity, 
eu 
‘tralization number. It was agreed | 
be set by experience sig on use of 
identical design, the relationship ) 
>. for new ade itive type prod-— 
} Broa: 
iat it is no longer ‘apparent. . An 
served. _ Thus, technical | white oils: 
agreement that neutralization num- 
user 
‘number in no wise m: may be 
siderable experienc e a 
rel: itionship between neutraliza- 
nee established. ian here re did not appear —_ 
the factors influencing the type of 
alw: ays recognized, exceptions were 
art 
- — of this is the case of a heavy Standards, Part 1, 


‘of correla ation might be. 
writers also admitted that the 
temperature influenced the 
“position. of f sludges | at a giv en neu- 
that any such ‘correlation ean 
certain oils. Hov , for a given 
lubricant used in different units 2. 
on use of neutralisation 
may be so influenced by operating — 2 
conditions and “mechs unical se ucts, and for the part can 
ated as n 
inverse relationship sometimes is ob- terion for each type of 
attain a high neutralization 
ber by itself could not be used 
7 evaluate a used oil, either addit 
interpret ed as a forerunner of sludge. evaluate a used oil, either additive — 
Some writers felt that there was non- additive type, unless con- 
a ‘giv en 
-_ Product t in a given se rvice had been a= 
the neutralization number does not 
identify the acidic compone nt, and 
acidic component formed are not 
found to sludge formation and 
neutrs alization number r. An 
ASTM BULLETIN: 
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Ly mune writer felt that 1f a differenti- 
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he 


viscosity, color, ash, demulsibility, prine ipally because of the nature product can be. produced. Industry 
sludge content, poster factor, and “the equipment and the high order does not appear to be well 
> dielectric stre ngth. The use of of skill demanded for reliable use of versed in the use and behavi ior of 
Power factor and dielectric strength the eq: urthermore, it additive type oils in serv service. Some 
with neutralization number appears was felt that most used industrial users permit higher neutralization 
cars 
_ to be limited to insulating oils. aes oils are discarded before they are numbers with these oils than found — 
_ In conclusion it is apparent that | enough to interfe re re with non-ad litive | oils 
the colorimetric method D 6632 has colorimetric determination. 
been s satisfactory to industry for he neutralization number limits 
7 - light-colored oils and is se rving to for new non- -additive oils seem to be 
them with their lubrication Ww ell” established i in industry, and 
AE 
problems. ' The he _ adoption of ‘ie it is encouraging to note that quite a 
el D 664° has few users do 1 not w ish to limit 


a... refiner to a ‘giv en maximum neu- 


Num iber rom t e Viewp point of the 


and expect 
unusual neutralization numbers 


service. Others make no diffe entia- 
There, seems to ‘be general 


eam 


wgreement throughout it industry 
neutralization number ¢ can only 
a rater deposits or 


tur ory 
IL is used i in natur- The neutr: ralization number of an rapid rise 1 is indicative that lag 
oil is the number of milligrams: of thing is wrong g and that an inves esti- 
Bquid film betw een the potassium hydroxide’ required to Oo gation of the equipment should be 
ing shaft and the sts ationary bear- neutralize 1 g. of sample when immediately made. A plot of the 
ings. In performing this function tested in accordance with A.S8.T.M. neutralisation number versus time 4 
also must meet a number of secon- Tentative Method of Test for of a measure of the rate of oxidation 
> 
da ary requirements. ‘Some of Acid and Base Numbers of Petro-_ of the oil and when used in conjunc 


‘It must. prev ent rusting ‘Titration (D 664 —44T). 2 In ‘itself helps to determine when the oil 


~ throughout chap life v w vith water it is nothing 1 more than | @ measure of should be sweetened or discarded. ; 
present. amountof the ac ‘idieconstit~ An oil” with low neutralization 
= number may not be satisfactory for | 
attack materials normally continued use, however. M Mr. Pope 
used the lubricating system or inorganic, writes “In one apparently a 
form whie capi or non- acid | badly etched the steel 
corrosive, or whether they are the shaft without showing any ine rease 
i= sult of oxidation of the oil | or from in neutralization number. . We be- 
“deat contaminating sources. How ever, to lieve that the acid was consumed as 
refiner and user, maintenance fast as it formed so that the neu-— 
TI Scos of the neutralization number within — tralization number: did not reflect 
-Viscosi OF Re Bu number wi 
restric ‘ted limits is one of several anything u unusual.” The corrosive 
loss, means of assuring uniformity of action of low boiling point 
composition and characteristics (formic, acetic, and propionic) was 
is among successive batches of new oil. presented by Dantsizen.’ 
ail may not be any indication that In the case of inhibited 
edete e ese second- 
uirements will longe be supplier has ms ade a change in oil the use of the 
thus preven ent the u use ‘of th his oil. ‘number test, to determine | the inhi- 
oil for its pur On used oils no absolute limits of dition p period, is not satisfactory due 
I ‘neutralization number have beenes- to the small change ,in neutraliza-_ 
Oils should be tested periodically. 
during service to determine ‘tablished as to when it should be number between the time it is 
discarded. In the case of unin- _first put into service and when the 
tee instantaneous condition and t to pre- | be 
dict their useful life. The net hibited oils the rate of rise in neu- inhibitor has been used up. 
a sation number and other tests will  tralization numbe ‘ris an indic: ation Pp he neutralization number test is 
be considered with thi of the speed with which oxidation simple, reproducible, and is used by 
“oil time is a normal condition | termining the condition of the oil. 
oil companies and turbine operators hich can be expected. ver, a 
in evaluating new and used oils. 
Tur- 1 ter, N.Y. 
ubricants. Turbine 21944 Book A.S.T.M. Standards, Part tric Turbines,"’ Transactions, Am. Soc. Mechanical 
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the ab above 


RG Call* writes, regarding the 


use of ne utralization number _ test 


“We believ this te est. to 
‘little value to. the lab oratory or ‘the 


oe as an ind indication of the oil’ $s 


condition. 


operation, “are 80 slight that they 

sured re: by this 

test” 

ese chs anges as 

occur, will ill predict a break- 


dow n the long before there i is a 


believe the saponification 

to be a good substitute as there 
‘is direct. correlation between this 
value and interfs vial tension. 


“Industry will welcome another 


test if it is capable o of de termining 
instantaneous condition of the 
it is seen that. 

tests other than neutralization 
ber are being used with a_ greater. 
feeling of security than i is neu- 


ation 


Neutral ai 


isting, w ell- established lab- 

es oratory tests to determine the end 
of the useful life of an oxidized oil, 
ee “as in the proposed test for oxidation 


in ‘serv ice, we should find the 
saponifica ation ‘numbe to be fe ar 
more significant. . However, , it is 


oa take the place of the neutraliza- 


nt il are; 


N 


bs 


characteristics of steam turbine oils? 


Ww 


which have een In 
other those mentions’ above, 


Pr recipitation number A. Ss. 

T. M. Methods D 91-405 
(b) Peroxide content. 


(©) iscosity increase—the ine 
crease in iscosity indicates the 


“which will “ultima ately 
formation. 

= Other tests which may be used 
evaluating the expected life of the | 
corrosive and noncorrosive acids 

(b) Pe riodically 


¢ 


oxidation 


= 


Oils,$ to determine the r 


maining inhibition period. 


There been some recom- 


“mended changes i in this procedure 
§ Standard Methods of Test for Precipitation 


umber from 


urbine Engit 


Hv 


merely represent different : stages o 
‘the oxidation process. me hat we are 
pe intereste 


oxidation products have on oil pe 

Harmful effects of turbine « oil 

oxid: ation are poor demulsibility, 

tenden ney to foam, and sludge forma- 


the 
neer— 

von rucns 


4 


tion. There sufficient: ev idence" 


_ principally due to soaps of the acids 


numbe er in its arious present ather in the free acids them- 


applications and misappli 


tis is known that oxidation is the 

‘Major ‘cause of oil deterioration, 
While peroxides, free and 1 combined 
acids, oil- soluble resins, an and sludge 


Consulting Chemist, Shell Oil Co. Wood 
“Proposed Method of Test for Oxidation 
Characteristics of Steam-Turbine Oils,”’ Proceed- 
ings, Am. Soc. Testing Mats., Vol. 43, p. Chae 


q 
(1943), 


cations. 


» 


ves. urthermore, , the effective 


armful) concentration of these 


sel 


soaps is usually so low that neither ra 
_% The increase in viscosity has been proposed as 
a . possible measure of oil deterioration. Here 
_ again we have a test which in itself is not overly 
significant; it does, however, imply a change in 
the oil which may be caused by loss of light ends — 
or by contamination but which may also be due — 
to oil-soluble oxidation products. Tt seems that — 
in such « case an increase in saponification number _ 
recedes the increase in viscosity, while 
ormation follows it. Direct tests for 


usually 


— 


‘te on the used oils in accordance > 
with Proposed Method of Test for 
Oxidation Characteristies of Steam-— 


oil during its se 


d in is the « effect these | 


ea able determined w with 
‘high degree of face uracy. Mr. Pope 
has been suc ecessfully using: a a modi- 

fied oxidation test in 
‘the ASTM BuLLETIN.. 

number of replies mem-_ 

bers of Technical Committee C and 

Subcommittees on the above sub- 

the above 

indicates that | the majority of 
the members are interested i in - ing > 
tests devised which when used . 

periodically will determine the 


maining useful life of the oil. 


In conclusion it appears that the 


use of the neutralization | numbe 


test -has been satisfactory. in the 


past to assist in determining the re- 
maining useful life of non- on-inhibited — 
oils in ‘service. However, it “appears 
not to be. satisfactory for the in- 
hibited o ils which are rapidly com- 
ing into use. We would, there fore, 
recommend that additional work be 
done “by the A.S.T.M. to devi ise 
tests which can be used by the 
r plier and the user in determining the — 
amount of useful life remaining in an 
service. 
L. Po and D. | A. Hall, “Oxidation- 


Corrosion of Lubricating ils,” AST M 
No. 121, March, 1943, p.25. 


nt 


lewpoi 


| neutralization number 
a saponification number is able 


‘conv entions 


As long as tin-base babbitt be 
ings are used in steam turbines, cor- 
Tosion of alloy bearings, whether 
by neutralization numbe 
or by ‘some other means, is ae 


problem, but would certainly be 


se( 


9 ‘unlikely tha it any single oil property to believe that - these effects are come serious with lead-base babbitt. 


Wilson « of Allis-Chalmers described 
ease where rapid oil breakdown, 
attack on bearings, and- ‘rusting of 
bi the lubricating s sy stem, both below — 
and above the oil level, occurred in 

old turbine a few months 
= lead-base babbitt bearings w ere in- 

= stalled. According th 

was a wet turbine but 
had previously been found. When 
‘rust was discovered the water 


le er_tests which the committee is studying at 
time and with these changes the 
of 
— 
— 
al 
ab 
ti- 
— 
ne («C 
on va ‘ 
— 
— 
ve 
ids 
hi- 
by 
le 
— 
— 
ical ulsion, foaming, and sludging tendencies are 


mation is 
acid 3 ~3.5) hile W ilson 


not draw a definite conclusion 
s the possibility 
of ‘contamination by gland water 
(which, however, is normally basic) — 
or by a carbon tote ac ‘hloride cles aner 
(whie h was said to have been -com- 
pletely vaporated before oil w as 
added to the syste m). . hap pear 


appe ars 
Teaver 
likely, however, that the 


tapid breakdown of the lubricant 

catalyzed by lead and forming low- 

oiling water-soluble organic acids. 

~The rust-promoting action of the 

volatile fatty acids (formic, , acidic 
and propionic) was shown by Mr. 
-Dantsizen se ve ral yes ars ago.* More 
recently® he also found that v vhile 
in oxid: ation tests in the presence of 

a lead : specime en with water 

there was gradual increase 

weight loss with ine reasing neutrali- 

gation number, ine ‘the tests with | 
Water prese nt the re was a sharp i n- 

erease in weight loss of the” lead. 
Neutralization value per se is no 
riterion of oil corrosivity y since in| 

“many instances the corrosive oil hac 

a neutralization number of 0.2 or 

a , the p presence of cor- 


ss. However er, 
¢ acids an often be proved by 
steam am stripping such “an oil; the 

steam | is then usually: 


acidic.  Lead-base babbitt may give cations of 
serv ice the oil is 


é 


= ig of “oil or by t using 
an oxidation inhibited 


rs to conventional uninhibited 


oils, that is, oils i sin which oxidation 
“a an ‘proceed i in more or less ‘normal 
1 by additives. 


In oxidation-inhibited oils acid for-— 

Dantsizen, “L ubrication of General Elec- 

- trie Turbines,’ Transactions, Am. Soc. Mechani- 
gal Engrs., Vol. 63, No. 6, p. 491 (1941). er ae 
 §& Minutes of the meeting of Technical Com- 

mittee Cc on Turbine of C ‘ommittee D- on 


eutr 


tan r ather 


Rese: earch Laboratories Division, General 
Motors Corp., Detroit, Mich. 


4 


ae idity in the water was due to a the oil ‘re: uches a neutralization ; 


this test, 


Most of the prec -eding ‘discussion. Turbine | Oil in| the Presence 


ject 


“nor the rus teat: gives sa true pre- 
diction of oil perfor mance in serv rien, 


argely suppressed “until 
the inhibitor consumed, after 

which time oxid: ation 1 proceeds at That this is so is evidenced by field 

“eeelereted rate. perience ¢ and is is the reason for the 
~The Turbine Oil Stability Te st? reluc tance of powe: r er plant ope rators 
has been designed to evaluate the to a pt these- tests in their ‘oil 

“prospec tive service performanc e of “spec ‘ificati ations. 

turbine oils. ith this p purpose in The present turbine. oil ‘stability 

mind, the is conducted in the test: ‘setup is fundame ate ally sound 
prese nce of oxygen, water, and m¢ metal and with only perv 

catalyst. The test is ended w hen would be perfectly suitable for | 4 
dieting the se rvice perform: ance of 7 

- turbine oils if the evaluation of the 
test method would include appear. 

ance’? of the oil and the catalyst 

ences become apparent whic ‘h do not coils in addition to ne utré lization 

express themselves in neutralization and/or saponifics ation number. 

number values s. Some oils discolor vere rusting or sludging should 
badly, carry rust in suspe nsion, or “causes: for discontinuing the test 
start to form aqueous s sludge soon even if no corresponding in| 

_ after t the start of the test. In many = 
h cases the catalyst -coils “are 

attacked.’ 7 The copper r coil 

comes coated with sludge * while the 

iron coil disintegrates and ‘the aque-— 

_ ous phase becomes clogged with rust. 
other res ases, the oil foams badly. 
to: all outws ard rd appearances 

such an oil would be unfit for serv- 

the test may continue for 
thousands of hours before a neutra-- 

: lization number of 2 is reached. 

certain cases not ev ena ‘saponifi-_ supple- 

r (determined on “ment the prese 
filtered oil sample) shows any indi- bility test by observing the : appear- 

breakdown. he ance of the oil and testing equipment 
same oils which cause severe rusting (catalyst coils, ete.) and _ also, the — 

in this test, will pass the A.S.T.M. "water pha ase : and by mez asuring rus 
‘Tentative Method of Test for Rust-— 


and = sludge suspension, -demulsi 
enting Characteri ist ics of 


bility, and foaming tendency of the — 
when visual inspections warrant 


such tests. In | this manner 
values could be established which | 


vould then ev alu: ate both inhibited 
uninhibited turbine oils accord- 
ing to their service performance. 
‘aon Replacement of fritted glass bubbler, which 
shows a tendency to plug and thus to interrupt — 
oxygen flow, with a straight glass tube. ere 
F 10 Observing the appearance of oils in the ture 


‘a bine oil stability test is greatly facilitated by 
equipping the oil bath with sii windows and 


cece 


a 


of 2.6 


number When rust and oxi- 
dation- inhibited oils are obse ry ed 


, remarkable differ. 


= 


2 9 


_neutr alization , ete. » can be iy 
‘he fs ailure of ne utralization 

number evaluate internal-com- 

bustion engine | lubricants in service 

: has long been realized and in view of 

: a lack of significant laboratory tests, 

appeara ince of the testing equipment 

has been successfully r resorted toin 
type oils in the 36- Chevrolet and 
other engine tests. 

‘It is hereby proposed to 
nt turbine oil sta- 


Water 44 * when new. 
their” present form 
neither the oil oxidation test 


criterion most generally accepted in turbine oil | 
service while the value of 2 represents a compro- — 
mise concerning both conv entions al and oxids ation- 
Similar observations were ty C. L. ope | 
and A. Hall, “Oxidation-Corrosion of L ubri- 
eating Oils,’ ASTM No. 121, March, 
Book of A T.M. Standards, Part 


the \ Viewpoit 
Engineer 


- 6 The neutralization number was selected as the 


chs, 


i er rrom 
\utomotive 


fig 


int of 


-. 


te 


al fi 


oP s an a personal viewpoint, 
‘PREPARING — this 7 than a pers ynal vie wpoint, t 


and 


of neutr: lization number 
discussed with a of design- 


— 
— 
| 
— 
> 
— «| 
— 
— 
— 
— 
|) 

— 

1 | lt 

— 
— 
— 
‘ paper to presen e industry. 
— 


interested in tic data on new with the sar ne ad ditive. The | bear- he automobile engineer may 
and, for ‘used divide very quickly ing losses per half- bearing range ‘survive the ordeal of reconciling 
; first, the engineers ; from 0.044 to (0.075 ¢g., ., While the these differences in definitions only, 
and _neutr: ralization numbers from: be thoroughly ¢ ‘onfused when 
and, ex: umining the data obtained by the 
second, the “engineers responsible ‘The a: ata in Table Il are representa- two A.S.T.M. methods on. certain 
for the oper: ition of the tin tive of a large amount of similar types of heavy vy-duty crankease lubri- 
available from the field land cants. The data* from an unused _ 
al dynamometer and be neh oxi- oil, shown in Table TH, illust rate 
engineers neutri alia dation tests and are responsible for this pe point. 
tion only as a means of pre- the statement ‘in A. S.T.M. Tenta- 
dicting performance or expl: tive | Methods of Test. for Acid ‘and 
“failures that hav e occurred. co 
group is gene erally rather as “cts by T is ied by the: 


(D 663-44 and by Electro- higher acid number reported by the 


the meaning or. significance of 
neutralization number. Some reply metric Titration (D 664-44  electrometric titration method. But 


that they not chemists ths at, general relations ship: be- he is” confused beyond recovery 
therefore” annot be expected n ¢ corrosive acids s and acic he learns that the same oil 


snerallv ALE, 30 Oils Plus Same 
engineers generally think of u- -E, 30 Oils Plus Same 


sflects Corrosive > an _—s Bearing loss g. per half bearing... 0.075 = 046 re 0.054 0.044 
oil. . Some i in this g group ‘insist that 7 


neutralization number, in order to by any ‘method i is known TABLE 


of value to the engineer, must be Oceasionally an engineer is 


¢ Titration 
a quantit ite ativ e measure of Cc orrosio “signed the t task of rev iew ring - 


and be expressed dasa” or tabulating laboratory ports on 
“no-go” dimension or property various: “grades and types is 
é 
diameter or hardness of a piston pin. have bott high aci¢ 


conditions. — It is generall found 
his, of — is not the Case as is that little no high base number 
hen is explained that 


"illustrated by ‘the L-4 or Chevrole 14 

36-hr.. date* number and other | high acid end bese 
a properties or performance in serv vice to the reaction of the 

Tables exists, , and in an endeavor to le: ‘er, 

more ‘about neutralization number, - 
a study of the two A. S. T.M. methods 
ay be made. the ‘color- indi- 
-eator: method, the reagents react 
on oil plus a heav ‘sample, w hile in the = 3 
This addition agent re- trometric method the reagents are 


Table I shows the engine 
rating, bearing loss in grams per 


er 


half- bearing, and the neutr: alization — 
number on an 8.A.E. 30 base oil and 


duced the bearing corrosion from. versatile and react with ‘the 


sample, are consumed by the sample, 


or neutralize the strong acid content 
— to cause rejection to at value well oof the samp 


e sample. The engineer does 
within the requirements of U. .- not realize that the chemist has used | 
Army Specification 2- 104B. How- 


\ consume, and neutralize inter- 
ever, the attendant chan ange in neu-- considerable additional “analytical 
change ably but assumes that these da 
-tralization number was not signifi-_ ay ata are requirec to es e 
different terms indicate different h lel 
cant in predicating ut bearing "degrees of chemical activity. chemical ¢ hanges t vat occur during 
had been rectified. i in an engine; that the different 
41944 Book of A.S.T.M, Standards, Part III, 
TABLE 1.—CHEVROLET 36-HR. TEST. — 
ma 


i 7 3 TABLE IV USED OIL ANALYSES AND CONDITION OF ENGINE PARTS. 
0 


as a s of 
‘termining loss of 
addition a agent. fiom: th hig 


0.533 g. per half-be: aring to 0.044, a 
ei is, from a value sufficiently ‘high 3 


= de 76 


le IL shows similar data 99 3.41 


0 
0. Ww illey Base ( Evaluation for Heavy- | Pistons 
No. 44, Section 2, November 3, 1943, p. R-503._ arnish transparent 


re- 

[| 

ol 

ity 

nd 

of 
he 

on 

on Pennsylvania 

ice 

cal 
ich 
rd- 

— 

x 

= 


ct ‘th TABLE V.—NORMAL ROAD OPERATION—10-W PENNSYL LVANIA OIL WITHOUT 
eutralization Vaphtha i 
HLSO, or HCl under the conditions Miles Number __Insohubi 
of the test; that there is no rela- 
tionship between acidic and/or basic 


4 TABLE VI.—NORMAL ROAD OPER: OIL WITH ADDITIVE. 
_is of little or no -and which 


{ 


oils containing additives. 


(1.13 


tl ‘able V shows that the neutraliza- soluble’ reported on the 96-hr. sam- 
except that the duration of t _tion number of the uninhibited oil = ple 
individual tests varied as noted in 


increases rather rapidly through the 


0.21 


sil: first half of the test and then more | “71" DIESEL ENGINE, 

no ormation is slowly until it reaches the m: ximum 
ing the composition of these oils value at the end of the test period. time, nx, | | 
and if it is nec essary give e an T 


di able VI shows that the particular | 
» 

opinion regar¢ ing engine conc ition additive used i in this test raises the 
on ‘neutralization alone or 


4 


ti neutralization | number r of the unused 
> > 
onnection with 1e balance of the oil to a value. higher thai an the end 


used oil analysis, oil D would , alue in Table V. During the early 


probably be reported as the an part of the test the neutralization 


_ of the five oils aud certainly would umber dropped slightly, indie ating © 


be reported as inferior t to oils C C and that some of the inhibitor compound 


As a matter val ‘the engines was consumed. The neutralization 
operating on oils C, D, and E were number then gradually built up to to 
extremely clean and free from varn- ‘approximately ‘the original value, 
piston skirts. The probably due to the addition of fresh 
tallie soap i in oil D had some ‘inhibitor in the makeup oil and. 
ae effect ¢ on the ox oxidation of | “some extent to the formation of 
organic acid on oxide ation of 
The used oil analyses on six 
run in the GM “71 1” Diesel engine bye The neutr: altastions number data 
in substantial accord with the condi- = eel | in Tables V, Je and VII 2 
tions outlined in the L-5 test proce- = very useful to the engineer in — 
conditions « oil A is slightly inferior dure are shown in Table VII. The following the chs anges that take 
to oil B and highly inferior to oil D. tests the first two oils ere” place in service, ‘particularly w hen 
it was ‘stopped at 116 and 91 hr., respec- informa atidh regarding the type and = 
3 +5 tioned that the engineers tied tively, due to excessive bearing cor- composition of the base oils and — 
automobile industry — be « rosion and engine deposits. addition agents are known. 


— 


deposits. On the same 
oil A would probably be 
_ as highly superior to both oils B and 
judging from _ engine 


into two groups. We have seen that 
groups. these: cases the neutralization num- marked difference i in neutral 
neutralization number is of little or bers are ‘high and suggest bearing 
service to the first group; it is. The third oil did n dynamometer - and ad 


_ now in order to see whether neutra- oxidize so badly as the first two oils, illustrated in ‘Table VIL. When 4 


lization number is of interest to the but the engine failed at 96 hr. be- oxidation o oc curs the used oil from’ F | 


second group, the ho are cause of excessive piston deposits. engine operated on the dyna-— 

- responsible for the | operation of a de: the tests on the last three oils, | mometer d dev elops a high neutrali-_ 
equipment ine service and for the the neutralization mbes zation number but the ni aphtha 

Tables V and VI “re yort the 
P _copper-les ad bearings were not cor- 
analyses of two oils operated i in the roded, and the. engines clean 
same of — engine 


“mained at relatively low values, the 


remains and the 
insoluble. builds to. a high 


engine was for value. T his trend has been 


H.R. Duty 144 hr. without a sludge filter. T his firmed i ina number of cases in oils 


vel, for the in- that oxidize under the 


or 


— 
— 
— 
— 

— 

— 
— 
— 

— 
— 

— 
— 


tle types of operating conditions 


s. This difference in used oil 

analyses” does not necessarily. indi- 
liff he cl f 
cate a difference in the laracter 


chy, 
the oxidation under. the two differ- 


probably indie: ates a further 


 oxid: ation and/or poly merization of 


-jnsoluble resins. 
— 


“TABLE VIII—USED OIL ANALYSES ON. 


SAME OIL FROM DY 
‘ROAD 


TER AND 


Dynamometer 


Miles... 


4770 
Neutralization number. 


he 


da ata ‘on the “effect 


solv ent used the neut ralisati ion 


a 


Numbers of Petroleum Products 
= Color-Indicator ration 


determination are in 


cover a wide ‘range ‘and 


single and two- phase solutions. 
With some additives a change in 


‘solvent may produce a ‘significant 


dev iation from the mean in neutr a- 


lization number , but i ut in all cases the 
lubricants tested were classified in 
same general order. single- 


phase solution may offer ad- 


vantages in w or king w ith ¥ new, 

light-colored oils. but may fail en- 

with ds wrk colored d and used 
Some addition: il data using butyl- 
e as a substitute for aleohol 


in Method D 663-44 T are show ue in 


rie 


ten 


4 


ion. 


(of 


annoying and controversial 
lem . he AS. T. M. Tentativ ive 
Method of Test for 


'T)? was developed to 


minimize some of the experimental 
difficulties ordinarily _ encountered 


though © - constituting g an im improve- 


Te Department, Standard Oil Company 


(Indiana), Whiting, Ind. 
21944 Book of A.8 3.T. M. M. Standards, Part Ill, 


1945 


Determining 


acidity i in oils from internal-_ 
combustion engines long been 


_ TABLE ie —EFFECT OF SOLVENT ON ACID AND BASE ‘NUM 


= Aleohol- Benzol 
Yo Water Added, 
Titrated Cold 


Alcohol-Isooctane 
No Water Added, © 
Titrated Cold 


-Butyleellosolve 
Ww ater Added, 
Titrated Hot 


E. 10-W High VI S.T.M. | 
Indicated = | D 663-44 
0.25 per 0. 

1 per cent zinc naph- 
 thenate.. 
1 per cent ‘sodium 
sulfonate. 

1 per cent. 

licylie acid 
Commercial 4 _heavy-— 


duty oil A. 


Table X. With used oil butyleello- sult in a method that can be at 
solve tends to show a much igher i) more - readily by the laboratory 
neutralization or a vcid ‘number. technician and y ield m more 
2 hese higher numbers may or may 


not be significant in studying oxi- 


dation of of the base oils. so Pa 
In conclusion, the us use neutra- 


lization numbers sum-_ 


Neutralization number, per se, 


Vv misleading, particularly with 
additive type oils. 
No ‘distinction made be- 
organic acids formed on oxi- 
dation, and. additiv es which react 
Ne alization on_ number 
not 


other fac ‘tors are | known, 
other characteristics — or te: sts in 
certain additive 
Neutralization | “number 
be “used in following: changes \ whic 


take” place in serv ice or 
_tests in known oils. 


hA. S.1.M. M 


hy 
ricating 


cent oleic 


—acetylsa- 


New heavy-duty 
oil B 
heavy-duty 


Used heavy- ~duty 


Oils D and E contain the same amount and type — 


‘The: data given in Tables IX 
= are not properly a part of a paper “F 
on the v iewpoint of the automobile 
engineer in regard to neutralization 

number, but they are ine luded with 
hope that they might. stimulate 


q some committee ‘k that may 


86 


Salt Method | with | 
Acidity of Lu 


By C. M. Loane’ 
ment in some respects, compare this method and A.S. 1 
D 663. still has some unde irable Method D 663 on the bases 5 
features. In the course of work on "significance in relation to bearing 
oils a method, hereinafter cz alled  eorrosion and (2) reproducibility. 
in this laboratory, and it has been Saur METHOD FOR = 
the practice to determine acidities 
on used oils from ¢ engine tests both General: 2 
Method 663 (specified for The « chief of the | salt 
"Ordnance approv al tests) and bythe metho is that it its use permits th 
salt method. The salt method? in- - ready y ‘separation of a a clear, light- 
- volves the : addition of a saturated, colored aleohol- water layer—even 
20 after v vigorous shaking at any stage 


ac aqueous sodium chloride solution — 

a used -oil- mix of the titration of highly oxidized 
to avoid the formation of trouble- _ oils. However, it does not elimin 


"ASTM Butter! 


0. 
| — 
| 
— 
en — 
| 4 
| — 
wi 


The gr: gradual depen - 


or less are e char- 
proc cedure for contain- 
such a variety of weak acids and 
other _oil-oxid: lation” products ct ap- 
able of acid reaction under fav orable 
method offers no improv ‘ement over 
salt is not thor-— 
lessly modifications could be made 
that would further improve repro- 
 ducibility. . Since the meeting of 


ommittee D-2 in Janu: ary, several 
minor changes in the method have 


F ive grams (+ 0.1 g. ) of the oil to 

ad nmeyer fl: ask, equipped with 


Outline 0 Proce = 
Pa 4 be titrated is weighed into a 250-ml. 
pen glass stopper. ‘iT wenty mil- 
diliters of neutralized naphtha are 


added and the oil dissolved by agi- 


tating. further addition ¢ of 40 mi. 
of a neutralized, saturated, aqueous — 
solution of NaC 4 and 40 of 
neutralized 95 5 per cent ‘ethyl alco- 
is made. The contents of the 


:k are brought to boiling 0 on a ‘hot 


HOURS 


~ 
~ 


6 


NEUT. NO. 


= 


BEARING, OURS 


Fig. 1— Chevrolet36-hr. Tests—A. 
_ Method D 663-42 T Neutralization Num- 
ber (16 hr. ) versus ‘Bearing Corrosion 


UR 


LOSS per WHOLE BEARING, 36 HOURS 

a 
Fig.2.—Chevrolet36-hr. Tests—A.S.T.M. 
Method D 663-42 T 


conditions. In this respect, the salt 


ph ‘and boiled gent] y y for 1 min. 


Phenolphthalein i is added and the 
titrated hot with 0. alk: ili. 
During the first additions of the 


alkali, the pink color in the aleohol 


ayer is discharges by swirling the 
‘fle ask. re 


<= 


1—Swirling of shaking 


“merely ‘convenient permitting 


_more rapid de ‘terminations. 

2- If the naphtha- -oil and aleo- 

hol: -water layers do not readily separate 
toward the end of the titration, the flask is ; 
warmed on the hot plate until se paration 


0¢ ‘urs. This i is very seldom required. 


hen the | pink color is n no longer 
“rapidly disc! harged by swirling, the 
flask is shaken. The titration 
continued until a definite pink color 
“persists for 30 sec. after 5 sec. of 
igorous aking. The. end point is 
determ mined by tilting the fl ask cat 
angle and obser ry ing g the 
color about in. above the bottom 
of the flask. 


AND Br ARING YRROSION 


Although it is well recognized that 
“there is no direct or gener: al rela-_ 
tionship between acidity and rate of — 
bearing corrosion, true that 
nd: 


=) 


= 


ot 


| 


—__— 


gh 


(0.4 06 08 
2 pen WHOLE BEARING, 36 HOURS 


Fig. 3.—Chevrolet 36-hr. Tests—Salt 
Method Neutralization Number (16 hr.) 


versus Bearing Corrosion 
aie 


SALT METHOD NEUT.NO.,/6 HOURS 


per WHOLE BEARING, 36 

ity Fig. Chevrolet 36-hr. Tests—Salt 

Method Neutralization Number (36 hr.) 
versus Dearing Corrosion 


ASTM B IN 
| 


VIS. INCREASE, 


bs 


and bearing corrosion 


ing cor rosion. 


IG HOURS 


06 08 
g CuPb LOSS penWHOLE BEARING, 36 HOURS 


5.—Chevrolet 36-hr. Tests— -100 
Viscosity Increase (16 hr.) Bearing 


Corrosion 


Loss Per WHOLE BEARING, 


‘Fig. —Chevrolet 36-hr. Tests—100 F. 
Viscosity Increase (36 hr.) versus Bearing — 
Corrosion 
“ell 


limiting the relationship to oils, of 
same type, acidity me: easure 


do afford some measure of 
‘extent or probability 
ing corrosion. n. Chevre rolet 36-hr. 
tests on such restricted series of 
oils had been run by our Engine 
Laboratory. 
this series tests , data were 
available for over one hundred 
_ differing only in (1) the proportions 
of corrosion inhibitor and detergent 
(2) variations in the method of 
aking the ad litive A study has 
been made of the orrelation 
tween used acidities, de~ 
termined by the A.S.T 
D 663- 42 and the salt 
in these tests. 
_ Acidities, by both methods at both 
16 and 36 hr. are plotted 
bes aring corrosion in Figs. ‘1 to 4. 
Each circle in these figures repre- 
_ sents the result from one Chev ie: 
of these correlat 
—While all the ‘wine 
any means fall on 
curve, there i is a definite trend of in- 
Figure 2.- —There appears to 
no > relationship between 
id and be: 


ac 


ing 


Part 
Part Il, 


1945 


— 
— 
| 
— 
— 
— 
| 
— 


ies 


. equiv vale lent to that in Fig. 
1, is indic: ated. 


AS.T.M. ‘Method D 663, 36-hr. 
acidity results, there is a re: asonably — 
good correlation between neutrali- 

“To further the relationship 

betw een used oil analyses and bear- 


‘ing corrosion, 100 FL Saybolt vis- 


i 


‘One te technician ran ck 


- figures are subjec t to some e qui alifica- 
tion. They’ were obtained a almost 


entirely on routine basis by non- 


tre 


formulate s some of the relativ ve 
and bea saring corro-— 


-cosities, at both 16 and 36 hr., are 


methods. to evalu: te the rela 
The data used in the 


he ‘differences between check de 


OF THE METHODS 
y both A.S.T.M. 
“Method D 663 the salt methods, 
on all oils from Chevrolet tests dur- 
ing the past year were available 
engine I: abors atory. 


Repropu cI BI L 
a 
Acidity dat 


IT 


163 401 T) ‘rather 


han 
e it was desired to use a 
‘the method i in its current form and it 

aes xpec th: at the slight 


was no 


would affect 


sults. One operator interpreted the 
reproducibilities of the tw 

me ‘thods in the hands our OW mm 663- method prescribe 
technicians, fifty of these ‘samples shaking 1 the end 


orously towar 
were rerun by both methods bytwo 0%. the e titration—actual ally putting a 
other operators. These ‘samples Stopper in the flask and shaking up 
included (1) both 16 and 36-hr. - down. This operator also— 
‘samples, (2) v arious base ase oils and z= took advantage of the 3- a | titra-_ 

additives, and (3) moderately and time allowed for special cases. 
highly deter iorated oils. The other operator ran the titr: 
the way certain: -eriti- 

cal berg of the 44 T method were 

—not shak- 


de- 


terminations on ach sample by 


tive repeatabilities of the methods. 


stages of the titration 


the titration in not 
terminations av eraged, for all s bani a 
Tess than 60 not more 


ples, slightly less than 5 per cent for 
alt method and about 9 per tha an 90 sec. 


bon ar ‘ing 
that an altogether different meas-_ 


ure of oil deterioration, namely, vis- 

cosity correlates with bearing cor-— 
Tosion at least as well as ac idities by 
either ‘method. Considering that 

(1) it. is necessary to know thor- 
oughly the nature and performance 


ac idity and bearing cor- terminations on the 


same samples 
‘Tosion | can be established and 2 ad 
W 1€ n these b: ickgroun d data are iP oy . Due to illness, none of the people with any _ 
av ‘ "detailed experience with A.S.T.M. Method 
‘eva ailable a ally unrel: ated meas- D 663 acidity method were available for consulta-_ 
7 tion during the greater part of this work. The 
ure deterioration i Bb only directions for procedure were those in the 
Book of A.S.T.M. Standards on Petroleum Prod- 
ucts and Lubricants (D-2 compilation of stand-— 
ards), which should have sufficed. E ven a 


technical personnel lacking exten- 
sive experi lence. Errors: AST. M. Me thod D 663. comparison of the three sets of 
doubtlessly occurred ‘in some de- on all fifty samples showed: 
terminations far. greater than would  .48 s regards reproducibility, results ‘The results by the 42 T method 
be expected from inherent faults of obtained by ‘different Operators US- by far the lowest. Those ob- 
the methods. The better showing the method showed tained by the 44 T method, using 
of the viscosity data may be partly = averaging 15 to 20 per cent, swirling throughout and a 60 to 90 Bo 
due to the better standardization — ach oper ator titrating in accord titration time, averaged 
simplicity of the method. ith his own of twice as high as the 42 T results. 
Howev ‘er, assuming th that the ata a Orie! of the Those obte ained by the 44 T method, 
do represent the average relation-— Results by different using vigorous shaking and the 
between used oil analyses and Oper ators using A.S S.T .M. Method longer t titr ation time, av eraged f four 
Be bearing corrosion, it can be con- D 663 3 did not Bese a fair pic- times as high as the 42 T results. 
cluded (1) that the salt method for ture of “the reproducibility of the 
-acidities gives results of somewh: ut method. The results by the three 
more significance AS.T. M. "operators amounted to three sets of 
Method D 663: acidity r results as results by differe rent methods. antage of the salt method 
yrrosion, but (2), The results that: “were -alre: ady compared to AS .T.M. Method 
avail: able had been obtained by 663, based on the above limited and 
Method D 663 42 following a miscell: aneous “of 
technique adopted by an expert areasfollows: 
analytical chemist after extensive Acidities the ‘salt are bi 
study of the method anc and 1 consulta-— of somewhat more significance in 
ion ‘with other laboratories. his relation to bearing | corrosion. 
echnique was within but more re- too much - importance is attached to 
background of the o oil under con- stricted than required by the this generalization, since any acidi- 
sider ution before any relationship method. _Th he two sets of ¢ ties are of real significance only 
extensive background on the 
* concerned is av ailable. 
Results ‘are more- 
cated of the | salt 


correl ation bet ee aci 
and bearing corrosio 


Symposium on Neutralization ilies will be available. 


a 
|) 
| 
— 
i= 
| — 
ar 
somewhat more closely with bearit 
— 
| 
— 
— 
of 
— 
“a 
me: 
— 
— 
ise 
is 
ferred when the operators are fre- 
lity results ginally planned, they are discussed to show the pends upon interpretation of a og 
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luctivity 

L: F. Rochmann’ 


® 
ity wi term rms and units d to de signate t 
re resistivity and conductivity of conductors has led to inconsistency aa 
i confusion. Specifically, the creation and codification of mass resistivity 
and mas mass conductivity, on par with volume resistivity and volume 
_ ductivity, seem unnecessary and confusing. It is therefore suggested, in : 


Fro with electrical conductors, to retain but one quantity, and to use- 7 _ 


it universally. aS or this quantity, per cent volume conductivity is sug- 
gested. The reasons for this choice are given, ate 
With present-day measuring technique, per cent. volume conductivity 
ie. pany alws ays be determined with a sufficiently high degree of accurac y, even if 
area has to be determined indirectly from length, weight, and de mnsity. 
The validity of this stater ‘ment is is supported by test data on fine copper w ire, 


ome 
No. (0. 005 in. in diamete r), bare versus tinned versus lead-alloy. 
followi ine recommend: ations are 


standardize conductivity of of condue tors. on the 


Adopt the coil form ‘method outlined in ‘this paper as a tentative 


- standard for the determin: ation of per cent volume conductiv ity y of fine wire. 
S.T.M. Tentative Method of Test for Density © 
Fine Wi ire and Ribbon for Devices 180-43 T), 2 by the in- 


a 


‘rent calculations ofa specific | circuit. 


within the scope “of ‘this: depends upon the length of the 
paper, is defined as a metallic wire, — _ conductor and its cross-sectional 


- 4 cable, rod, , bar, strip, tube, or profile — area. The volume resistivity p is 


is ‘longitudinally invariant. dependent upon length and area. 


_ This means that the ¢ cross-sectional — It is a more f fund: unental quantity, 
area is constant, and, in addition, and us ‘usually ‘associated with the ma- 
that. , the cross-sectional metal dis- terial which th 
tribution does not change if the made. 
ductor is made of different metals. 
ixamples are C ‘opperweld wit ire (steel pressed i in ohms. Conductor le ngth, 
with coppe r she ath) and fine however, is expressed i in ce ntime ters 
= copper wire with tin or lead- alloy meters, “kilometers, feet, or miles. 
OLUME AND W EIGHT RESISTIV square centimeters, _squa inches, 


gis 


The interrel: ation. between resist- 


electrical conductor i is by 


‘and ‘obscured by mi numerous ¢ 


the ity or, more ac- 
| 
curately, volume resistivity. The 
resistance R is the quantity w hich 


“enters directly into voltage and cur- 


_ Eq. 1, and on a 


is univ versally eXx- 


Condue tor ross-sec tions “area 


or circular mils. It follows that the 


ance R, length J, and area A of an fundamental qui iantity, resistivity, 
_is expres ssedi ina multiplici ity of ways, 


‘sion factors. The same is of 
volume conductivity the two resistivities for 


a par with it, the 


ductors 


"sistance is s proportional to to 
4 the length, inversely proportional 
to the weight, and proportional to 
the “ ‘weight resistiv ity” 6. he 
latter r is frequently 1 misnamed “aang 
resistivity.” ‘The resistance is ex- 
pressed in ohms ; conductor length 
centimeters, mete rs, kilometers, 
feet, or miles. The « conductor 
As expressed in grams, kilograms, or 
pounds. Hence 1 the rere. exists a second 
of resistivities, namely, “weight 
resistivities” and their recip roeals, 


sight -conductiv ities. 


material, is “eustomarily. 


= 


“relative ‘quantity, , namely as a per- 
centage of a standa rdized ¢ — 
‘ity. he Intern: ational -Electro- 
technical ommission 19138 


idopted a a resistiv ity value known 


the International Annealed Copper 

Standard (IACS). The normal 
values for standard annealed coppe! 

established as follows? 


Ata temperature of 20 C. the re- 


of a wire of standard annealed 
copper 1 meter ii in —* and of a uniform — 


section of 1 sq. mm. is sohm =0. 
a te mperature of 20 
“el standard anneale d copper is 


Ass a consequence, it | 


a me) and (2) 1 that at a te mperature of 20 
the resistance of a wire of ‘standard a 


in length and weighing 1 g. is (? fej x8. 
the foregoing definitions, 


ste andard : an- 


nealed copper at are obtained: 
olume resistivi ity 


microhm sq. cm. 


NOTE —DISCUSSION OF THIS PAPER = following relation holds between re- 


INVITED, either for publication or for the 
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2 Wire and Cable Co., Hastings-on-Hudson, 
1944 Book of A.S.T.M. Standards, Part 
1 


a conductor: 


According 


sistance R, le and v weight W of 


_ 
— 
— 
— 
— 
— 
| 
bite 
— 
— 
by some authors in lieu of volume re- 

to this equation, the re- standards. 


volume Tesistiv ity and weight 
sistivity respective! y , of any elec- 
trical conductor, it follows that there 
ie are two values of per cent conductiv- 
y Te 
‘ity for any 
1, Vo cent conductivity 


(basis: ohm, sq. 

mm., me ter) 


sis: ohm, em.) 


— 
= @ cot 


(basis: ohm, meter, 


nd 


(basis: ohm, mile, 
bina 


pound) 


Volume cent conductivity 


= or 


recs apitula ate, the elec tric: al re- 
or conductivity of an elec 
trical conductor ¢ 


by the following qua antities: 


Expressed in 
rous way 8, de 
units used for meas- 


| 


Ww eight Tesistiv ity 
or 


Weight: conductivity uring ngth and 


Per cent volume conductivity Expressed y 
in per cent 

per ¢ 


er weight: conductivity of LACS. 


the 
-unitsused for me as- 


AS.T.M. 
Title 


Designs 


rs 


Tentative Specifications for Copper 

Bus Bars, Rods and Shapes 

. Standard Specifications for Hard- 

.. Standard Specifications for Hard- 

~ Drawn Copper Alloy Wires for 
3. Standard Specifications for Zinc- 
ae _ Coated (Galvanized) Iron or Steel 


Telephone and Telegraph Line 
B 82-41.... Standard Specifications for Drawn or 
Rolled Alloy, 80 per cent Nickel, 
: 20 per cent Chromium for Elec- 
B ..| Tentative ecifications for Drawn 
Rolled 80 per cent Nickel, 
= | | aa per cent Chromium for Elec- 
trical-Heating Elements _ 
Tentative Methods of Testing Nickel 
| Nickel-Alloy Wire and 
for Electronic Tube Filaments 


A.S.T.M. 


Standards, Part I. | 
‘Standards, Par 


44 Book of 


pew from AS S.T.M. specifications | 


Iti is, the srefore, suggested, in des 


that er cent is suggested because this” 


Net 
value is 100 per cent, IACS, 
though it is recognized that this Basis of 
can designated per is available today with per cent 


per cent IACS. 


_maybe unknowingly, , in verbal dis- 
cussions. . One speaks of an alumi-— 


conductivity, 


= LE BL-R RESISTIVITY AND CONDUCTIVITY AS GIVEN IN VARIOUS AS.T.M. SPECI- 


= 
The omplications 
this multiplicity of terms, defi-- 
_ nitions, and units are well reflected lin 
Ta 
able I. This is a compilation p pre- 


are cus ustomarily listed with actua 
“‘equivalent copper” “cross-sec- 
is again apparent. The ratio 
pertaining to o electric ‘al conductors, 


equivalent copper ction 
_and shows the wide range of expres- — 


tual cross-sec tion i is one one- 
hundredth of the per cent volume 
sions included for representing 
single | conce pt. 4 


W hen an engineer deals w with elec- 
trical conductors, he prefers, quite 
gener: ally, the volume to the weight 
concept. Whether it is the current 
a density, depth of pene tration oreven 
aling conductor resistance, it is the volume 
with the of not. the weight concept, 
all -quanti- which he actually : applies. . Note 


condue tors, to eliminate 
book on circuit. theory or energy 


ties except one, and to use this | one ht. Field | 

ransmission con: weight. Fiel 

quantity for all conductors regard- ion considers weight. 
of potentials 


~ 


_ The ne ed for ‘simplification, uni- 


fication, and correction is apparent. — 


(pois equations a are a matter 
geometry but not of weight. 


But when resistiv y and conductiv- 
volume conductivity “sug t sisti its and cond 


"ity are considered, both volume an 
vested. 


z= when wire, particularly fine wire is 
considered su] 


— less of : size, metal, or metal composi- 
tion, and specific application. ‘Per 


dimensionless unit is univer sally 


the ac- 
poe ance of the Ww concept, and 
its subsequent codification in many 
AS.T .M. ‘standards may have been 
the arguments set forth i in Bureau of 
Standards Cire uls ar No. The 
following itements are ¢ quoted 
from it (page 63): 


re reasons why the | mass resistivity 
is preferable to the volume may 


be summarized as follows: 
The measurement of either 
sec tion or r density in many cases is difficult — > 
“The ‘measurement of cross-— 


section i is for irregu-— 


her than by volume, and therefore the 

- information of value to most users is given ie 


directly by the mass resistivity. 


During the interval of than 
_ thirty years since the pul 
‘Circular No. 31, the 
reached in the last reason, that “ “the 
information of value to most users 
is given directly by the re 
sistivity,” has ‘proved to be incor 
—— = = The designer of a Copperw eld 
Ohms per circular mil -— transmission line, or the. purchaser 


‘standard i is no al te quantity 


a phy sical sense. Commer reial cop- 


ion 


conductivities above or below 100 ton 

‘olume conductivity is sugges sted 

for sev everal reasons. irst, this: 

quantity i is used exclusiv vely, thoug] 


num ¢¢ conductor of some 60 per ce nt 

1 but not of one having 
we 200 per cent (the latter would 

» per ¢ ent wi eight conductiv ity 
such as Coppe rweld, Copperv: eld- 
‘Copper composite, aluminum ¢ cables- 


steel reinforced (ACSR), ¢ or bronze, 


Conductivity 
esistivi Weight 
Volume 


Resistivity — 


Volume 


Volume 


RICAL CONDUCTORS. 


Weight Ohms (meter, gram 

, 
Obms (mile, pound) = 
Ohms (mile, pound) 
Ohms (mil, foot) 


Weight 


Resistivity — hms per circular mil foot © 


Ohms per square mil foot 


Resistivity 


.Ohms per square mil foot r 
Microhms per centimeter Of high-strength | low 
Resistivity Ohmspercircular milfoot, bronze. trolley wire, is : interested in 
or ohm-milligram per ‘ Electrical Transmission — Distribution 
200 millimeter-feet Book, Westinghouse Electric and 
similar reference be books. 


eube 
Manufacturing Co., 1942, pp. 32 and 34 ; and 
ASTM BUL 
™M B 


—— — 
— 
4 
| Weight per cent conductivity a 
3 
ls, 
— 
3 
— 
nal 
per — 
orm = rots Expressed in nu- | 
; 
| 
— 
ad 


wire, bare, tinned, and lead- -alloy 


mi: aterial ration. coated, by following the provi ision: 
It is the volume, not the weight of A.S.T.M. Method B 180, diffi-- 
concept which predomina ates. were encountered. The data’ 


second reason is, of course, were err: ratic and ‘reproducible. | 
correct, predicated upon: the Failure was attributed t to the testing 
first. if an easy and suffic iently ac- liquid tetrabrom-ace tylene. Itsy poor 
urate method for indirect area de- _ wetting characteristic makes it we ” 
is avails able, both argu- to remove e all trace 


ments lose their foundation. a 


Recent Standards: 

be nt Standards: is 1 b h i 

Reasoning along these lines prob- Fig. 1.—Small Coil Form with No. 36 
led to the adoption of A. S.T.M. Success was achieved sub- 

‘Standard Method of Test for Re- -stituting isopropyl ether. This” 
‘sistivity of Metallic Materials (B a ‘liquid Is _che mically inert, we ts 

- 36).5 his standard sets forth easily, boils in vacuo at room tem-— 

a suatihed for volume resistivity de- perature, and has a low t temperature 


ft. . The larger form is 53 in. long 
and has | an over-all diameter of 23 
in. is used for wire sizes No. 
0 27 A.w _w.g. and N No. 37 to 44 A.w ety 
accommodates about 60 ft. 


rhe resist unce of wire sizes No. 2 


termination with an accuracy of coeffic ie nt. These adva out- 
per cent. Referring cross-sec- weigh, ‘in our opinion, the disad-| 
tional area measurements, the stand- _vantage of low density (0.7 427 g. per 
and species micrometer meastre= ml.). al on this A.w.g. larger may be 
ments” on wire specimens or strips, ject is underw with a Kel br idge on straight 
and when the mean cross ne ction able to enlarge the scope of Methoc “specimens without resorting 
B 180 beyond fine wire cand ribbon coil- formmethod. 
for electronic devices, and toamend igure | 1 shows the “sm: all 
the standard according to these 


an be obtained within 0.5 per cent. 


ection 5(a) reads in part, - 


with No. A. . Wire wo 
“nate ‘In case the diameter of the wire or the findings. NO. ound 


thickne: of ‘the strip cannot be measured “upon it 
Once density of the s specimen The considerations gor 


give the above accuracy the 
micrometer available, the cross-section determined, ‘the remaining three 


be de termined from: the weight, quantitie necessary for” per 


ie, 
"density, and length of the specimen.’ dl — conductivity determinations, | 
I 


Th e s ar ro ) Ss 
e standard proceeds to describe weight, are obtained easily. 


to point out the necessary precau- men should exceed one im, 


ANACONDA Com Form MerTHop 
tions to insure accuracy. lower limit for W heats ‘tone 
AS STM. Tents itive Me shed of The ‘Anac ond: a L aboratories hi ave "measure ments, 
Best for Density of Fine Wire and developed | a method | for tests. The spe veimen w should 
Ribbon for lleetronic Devices wire which is « conv enient exe 0.5 g., the lower limit for 
180 43 T)? shows the way” for an sufficiently ‘accurate for “engineering _aceurate 
. improvement in accuracy for ‘speci- purposes. Its main feature is the 3. Soldering of the wire speci- 
“me ns of low weight. of a cylindrical coil form having mens to the copper lugs elimins ates: 
nsity | of 1 g. per ml. is replaced helical groove (Corning Py rex diffic vulties cont: act 1 resis 7 
a heavy liquid, such h as tetra- Glass Multiform Coil Fo orm) on ma 
-brom density which the specimen is wound. stability, 
€ if a 
“nearly 3, the accuracy in density Wire specimen is soldered to rec- coil form obv iates the need for In- 
‘determination i is about tangular copperlugswhicharebrazed dive idual le ngth n met vsurements. The 
threefold. The | scope of A. S.T. M. to substantial binding posts. The lengths between lug tips have been 
Me thod B provides a_ test assembly is inserted into a chamber ablished for every wire size 


method for density determination of with controlled heat and refriger ra- 


£3 n cq 
fine wire, 0.001 to 0.010 in. in diam- a tion to attain reference tage 5. “Compa tness “of the coil per- 


po of of thie he ‘esista anc e of the wire specimen rtion i into small 
ness, for electronic device 


Withan ber cand sures uniform tem- 
_aceuracy of 0. 1 per cent. oaccom- "stone bric ridge connec perature. 
this objective, an_ exacting th 1 Application of Method: 
Ss 
laboratory technique required, wire is { en cut off at the lugs, re- 
ond the detailed "proce moved from. n the co vil and 


rm me 


= 


T: able shows re: 


cent volume conductivity 0 on 1 No. 36 


inthe standard. 

When our labor: atory 
‘oomtly unde rtook to determine the 
densities of No. 36 Aw.g. copper 


smaller is 31 


an over- -all diameter of 2 ‘in. Tt “coated simple 
ov 


for wire s sizes No. 28 to 36 working formule as are inc clude din the 


ASTM BULLETIN 


— 
— |. 
— | 
| 
— 
— 
— 
— 
— 

— 
— 
— 
— 
— 
— 
— q 
— 
— 
— 4 
— 
— 


—— 


PERC ENT VOLUME CONDU ICTIV sia NO. 36 


A.W.G. COPPER w IRE, 


3 


Re, ohms 


cm. 


«$18. 
ol 


. 867° 
870° 


| (515.3 
3 


Bare copper wire 
4 881 


Weight, 
g. 3 


Density, Volume 
D, g. per 


cu. cm. dd, mils ¢, per 


90 
90° 


0. 5967 


im 


97 
5. 16 


8.97 
100. 
100.4 


. 


0.5896 


8.90 
0.5900 


8.90 


Same wire, tin removed. . 


of Method: 


data give : some ne idea of the 


ry 
cent volume conductivities are. con- 
y 
within +0. per cent . The 
are 99. 4, 99. 5, i and 99. 5, although the 
resistance varies by « 3 and 4 in 690. 
= These resistance variations are off- 
set t by corresponding weight varia- 


nt 
tions, as it should be. 


Reproducibil 
ay: 


— 


the v — 


= 


forms ¢ a —low- -conductivity | bronze Enlarge the 


~-eylinder : around a reduced copper 

core. Also, the tinning oper ration” 
affects the diameter; the “dead- 
soft” copper wire is stretched 80 th: at 
the diameter of the tinned w wire is, 
slightly less than that of the 


wire. _ Due to the tinning, the per 


4 
is dec reased from. 100.5 5 “per cent: 
(average) to 98.6 per r cent. 


a 
“Index List National Bureau of 
> Standards covers the period from January 
1, 1942, through June 30, 1944, and is one — 
- of four such indices which together a afford 


a complete list of published i items from the 
establishment of the Bureau in 1901. 


3 Eac ‘h of the four lists gives general infor- 


portion of ‘eth list involves 
stracts the researc h papers. 


0.5653 


olume conductiv ity. 


liquids. 


0.5872 
0.5872 


§.03 
5 03 


4 | 100.5 
4.92 ais 


> | sso 


«8.90 


100.5 


ever, w hen the tin are 

removed by ac treatment, the 
restored 


original conden tivity is r 


though the resistance of the speci- 


men is much higher, , and the diam- 
is is much s smaller than originally. 
COMMENDATIONS 


Re 
e follow: ing recommend: nen 


are offered as a result of this study 
Unifor mly stand: ardize the 
conductivity criterion for elec ‘trical 


~ conductors on the basis of per cent 


‘termination of ce con- 


due ‘tivity of fine wire 
scope of A.S.T.M. | 
Method B 180 beyond fine wire = 
ribbon for electronic devi ices, and re- 
han heav 


( 


edges the valuable assistance and 


advice rec veived from W. Green- 
ld, E ngineer in Charge, E tric: al 


as a complete subject. and author index. 
Almost an any engineering technologist, 


i thei ir tests 


and 


ies, W: 25, D. C. as follows: <a 


7, 
Circular No. 24 1901-1925, Q71 pp.— 
Supplement—1925 1931, 214 
cents 


L 


BARE, ior 
ngineer in Charge, Metallurg 
Conductivity Laboratory, Anaconda W ire and 


_ Laboratory, and from C. J. Snyder 


ical 


Cable Co. is particularly in- 
*. Carrier, in Charge of a 
ica Laboratory, ‘wan: 


_ isopropyl ether as a testing liquid. 


APPENDIX 


rmbol Quantity 


A... Cross-sec tional area 


ohms Aq 
grams 


iv resistiv it 


. Volume resistivity of IACS 
\ m-e 
‘ORMULAS 


for any cross-sectional 
, in square centimeters, and length — oe 


1.7241 X ohm-« 


ohm, sq. em. 


os due tivity of round wire ‘with ‘diame te r 


feats 
ols 
ted 


wa sq. mils 
= 


| ) 
ohm, sq. mils 


> Reprint on Electrical Contect Si 


Reprints have been struck 


mittee arge, Te of C om- 
mittee B-4 on Electrical Resistance Alloys, 
has procured a large number of these re- 
"prints and copi can be obtained from 
“the « organizations represented, or members. 
obtain one with@ut change by w riting 
A M. Headqua urters. This 


was as oc on pages 37 and 38 of the 


wire, lead-alloy coated . . | 0.6341 | 8 
percent 
2 
| 
obtained from the Superintendent o 
ia 
the A 
le deposit, S series m bers, 
he 


a 


ine | or 


Shank:* 
eveloped a ‘testing that 
eets demands for walk- 


not ‘seem to ‘be 80 we ell ad: to 
“Tnate rials of the brittle, hard, heavy, 


ar thy, granular types st wach as stones fall. 


nd cement Products. 1 The writer 
had some experience il in trying to 


adapt the Dorry machine to 


c this service for the hard materials. | 


As a result of this experience he is of 
opinion that the | authors’ basic 


“factor, *(a) surface e against 


which the test material moves sho uld 


steel,’”’ does not well suit the test- 


1A. W. Ciszek, Jr., Seles, and H. Nes 
len, “A New Watkin’ for Measuring Wear =. 

sistance of Walkway Materials,’’ AS’ 
TIN No. 132, January, 1945, p. 25. 

2 Assistant Director, Engineering Experiment 

— The Ohio State University, Columbus, 
Ohio. 

Wear Test for Flooring Materials.”” J. R. 

Shank, Vol. 35, Part II, Proceedings, Am. Boe. 


Beating Mate., p. 533 (1935). 


What 


ing 0 


mer were indicative of 
resistance of the material to the 


_ tion of a jumper drill than to’ ordi- 
ons wry walkway abrasion. The acd li- 
‘tion of a rubber pad between the 
steel disk and the e specimen n gave I 
sults which were very y different from 


Paper on the s specimen and the 


easuring Wear Resistence _2 inertia values, in comparison 


Walkway Materials 


are both hard and have large mass _ 


with the abrasive particle, the ac oul 
of the is to drill into one | or 


other materials in contact with the 
abrasive particle i is of such a nature 
as to allow the particle to p penetrate 
it without drilling a piece out of it, 


then 1 the action is more nearly like 


the; action of a shoe sole with sand ¢ on 


those reported and which seemed n. A difficulty that, arises then is 


better in line with | experience | 


of acceler rating the test and 


with marbles. keeping down the cost of platen 


Inasmuch | as the abrasive action | 

on walkways is brought about 

through the ¢ action of rubber or 


leather shoe soles, it appears th: at 


the test speci- 
- men and the platen carrying the 
abrasive. The authors” have this 
~ cushion, in the cases of all three ma- 
terik ils tested, in the materials them- 
selves. Had they been testin 
< marble this would not hav e been the 
= an 


to the. avy 


4% By Rear Admiral E. L. Cochrane, 
Eprror’s Nore.—The subject matter of this 

address and the very active interest of the U. 8. 
_ Navy in A.S.T.M. made it appropriate to excerpt 
the material in the ButueTin. In the January, 

1943 was ublished a short talk by 

Commander E. C. Forsythe, then Officer in 

Charge, Standards and Test Section, Bureau of 

_ Ships, on the subject of specifications, and in the : 

Mareh, 

sented at the A.S.T.M. Spring Meeting in Wash- 

ington by then Captain, now Rear Admiral, 
_C. A, Jones on the subject “Some Phases of the 
8. Navy and 


meh So FAR as the Navy is con- 


, there never has been any doubt 
the prime necessity for sti tand-— 


ards. In the eerly days it was necessary about 1880, with the commencement 
‘that certain standard equipment should 4 of the construction of the ‘White Squad- 
j 


be be utilized in the outfitting of all types of 
ships. I refer to such things as the dimen-— 
sions and strength of cord: dage, the quality 


of saileloth, the w eight and ‘dimensions « of = 


round shot, anchors, blocks, and the 

tails of gun earriages—to mention only 

few. It should not for a moment be : sup- 

posed that these stand: ards were not good 

standards because were not the 


Standardization ; 

1 1944, — bi of the An American Standards 


stand: ards sufficed for a good many years— 
1934 BuLuerTIn was the address pre- i 


resented at the ment of the nation’s most. in- 


Chief, of U.S. Newy 


over a of years ‘the 
school of practic: al _experien nee. . The These 


in fact, up to the time of the introduction ‘% 
of steam and the adoption of iron as the — 
_ basic material of ship construction. re 
was not. until: nearly a generation 
‘after the Civil War - that: any y marked de * 
velopment was undertaken in the field of 


standardization in the Nav y. Actually it 


on whe at has since proved to be the foun- 


sor rbed by the material of the sole, 


elopment, the United St: ites N av vy, 


terial suffic ‘iently to aah the tes 
‘procedure practical. 
The dropping | of the spec i nen 
inch hardly seems important inas- 
much as the impact of shoe soles on — | 


walkws ays is never ut and i is ab- 


uly Ww whe it” is rubber or 
like rubber in its texture. = If, how- 


ev er, the walkway is to be subjected 


to ste sel tired whe els or sliding metal 


shoes and is of a hard mater ial, the 


factors (a) and (0) are both impor- 
and the Dorry test i is W well Suited, 


> 


"Roosevelt, a treme ex- 
pains all of which was predicated upon a 
what were then considered to be rather 

So te and—if I may be pardoned for 


the use of the expression- —“pretty good” — 


_ specifications for a wide variety of mate- 


rials. As you well know, it was against 
the background of these 2 specifications t that 
F ‘ederal Specifications were developed 
in the years immedi itely following the 4 
‘First World V W ar. 
Throughout the g greater part of the. past 
‘twenty years, I have been closely asso- < 


ciated with the de signing American 


.men-of-war. I speak with the deepest 


_eonvietion when I say that nothing of | 


ron,” that real progress began to be made r 
hat has been ‘accomplished would have 


dation of our inca series of standards. 
FepERAL SpeciFications B 


STANDARDS” 


Dusen: the period from the end of -= 


a Spanish- American War until the entry of 


the U nited States into. World War I, 
‘gi igantic c strides were taken i in the develop- 


| BULLETIN: 


been possible without dimensional stand 
and without quality standards. at 


On the other hand, had we accepted too 


bros ud a standardization, had we permitted — 
standardization crystallize our early 
"mate erials or early designs before they 
ready to be frozen, again little that 
been accomplished would have 


. 
| 
Vide 
ma erlais to De tested are simular in 
| 
a 
E 
—_— 
— = 
— 
& product of extensive scientific and er 
— ™ 
— 
— 
— | 
| 


standards are concerned— —in selec 
tion of forms and methods in which to 
‘] and other materials 
employ steel and other materi als of the 
required quality guar: anteed by the anchor the other hand, there 
mark « of our Naval inspection. From the times when the push and pressure of ~~. 
of the designer r, these are, in- war effort have forced us into the 
deed, excellent stand: rds. -ardization of ship designs for of 
Perhaps more forcibly than any other | quantitative production before they had 
single development of the war, the im- 
portance of standards has been brought istic of becoming proved designs. In ev ery 
to us in in connection with the problem case we took a “‘calculated risk” that the 
keeping our ships i in every quarter of design would prove to be satisfac tory, and 
Home globe adequately supplied with what | in every case st 
the Nav y originally —and to my way of 
‘thinking, _unfortunately- —elected to call 
_ “spare parts, ” and which we are now re- 
ferring to as “ repair parts.” He re, again, 
exact dimensional pean and quality prove ements to increase the striking power 
standards are absolutely indispensable. - of our arms or to strengthen their valet» 
Is spea with on point ance to the offensive power of the enemy. 
Take, for example, the destroy er. Since 
1932, when after the shipbuilding dol- 


Too STANDAR ARDIZATIO 


almost overwhelming task supplying 
parts for the nearly 100,000 ,000- 
shaft horsepower of steam, Diesel, re a 
% ships of the United States. Navy all over 
the world today—not to mention parts — 
of other i items: of equipment. 


ie signs, each superior - to its predecessor, 
that the destroyers which are coming off 
ways _today— —and I say this without 
a the slightest fear of contradiction on—are the 

been confronted. 


achieved that highly desirable ‘character- 


andardization on that arious qualities. within “varying price 
sign has s Prov ed to be the key to successful. ranges in order to meet the demands 


drums of the "twenties, we again unde 
took the dev elopment of the type, we hav ont) 
.d gasoline engines which are propelling the ; had seven or eight different destroyer de- 


so 


finest destroyers that have ever sent an 


leading nation of 


nec essary us in aintaining that posi- 


where in the worl and bey our 
I am convine that standardise- 
tion of quality for the products of Ux of U nited i 
States manufacture intended for purp purposes 
of export in the postwar period will be 
absolutely” essential. I do not mean 


say that we should not produce goo 


markets where sufficient wealth is Jacking: 


_ Atno time has standardization been per- for the purchase of high-quality goods, — 
‘mitted to stand i in the way of de sign im- 


But sc me stand: ardization of 
seems to me to be strongly - indicated i in 
order to show what quality of goods is, in 
fa act, being sold and to prote ct high-quality — 
tant being flooded and ruined 


; with goods of inferior quality designed fe 


scientific and engineering advances w which 
are certain to come in the years imme- 
- diately following the termination of pre 

ent hostilities. . These advances will pre- 
opportunity for progress in the 


It requires standard: za _ launched by any Navy in | the world. ‘Still field of standardization beyond anything 
tion of materials of re equisite “quality, we are not fully satisfied, and even today we have previously expe erienced. 


stand: urdization of manufacture to exact E we are going forward with the design of an OW e hope that the Navy will be per- 


standards of marking, stand- en better destroyer—o “on vill | 
ards of packing to assure that the material — a able to | go with the larger battleships and — 
will remain in suitable condition for use - earrier types which are now being added 
despite : storage for months on end under our Nav or which now have 
the trying conditions of the tropics, stand-_ prospect. i is the only way that we 
_ ards of storekeeping, issue, installation root ~ ean hope to keep the U nited States Nav y 
operation, , standards of acce sptability, w ear i in the position of world dom 
and tear, and return for salvage of used it so definite ly occupies today. 
"parts, standard methods for reporting ‘Tt is of the utmost Jimportance tha 
usages and expe nditures and for me 
these reports into further 
‘ment adequate to maintain the necessary 
of ‘re pl acements. Hundreds ¢ of mil- 
lions of dollars are being expended on = ; commercial relationships with the rest of 


and I am happy to ating able to the nations the world in the postwar 


standardization shall be made a 
__- progress for the United States, not only in 


of ‘the ourselv lv es 
“battle line any of reps air parts. 


“busy. 


bound: aries of the U nited St: ates. For this = 

intert al trade, nation-wide standardiza- 
ion has been of the greatest importance. 


when the war is over, 


agency by Congress. ‘Them new will 


formulate e programs of research on national 
security Pome /Tesear under 


: ese 
- taries of War and the Navy and recently 


The war 


ational Academy of 
for ‘the farsighted = 


established by the N 1 Acg 


] 
is to be the peacetime successor 


need. of we scientist for aw working 
arity with personnel, 


that 
tool 


7 maintaining the ‘strength of its military 
and naval arma, but aiso in supporting its 


ne w hich will be mi Initted to share i in these te echnological ad- 


ances and developments of the enn 
Unless it is permitted to keep abreast of | 
them, will be exceedingly vult for the 


* ™ 

suppose that we have built | 
a Navy which today can stand up and 

ts ow n ‘against any possible antagonist, 

we can keep that dominating position by 
tight and holding to 
we now have. ify you want to coast 

you can go in only one direction—and 


Association. Together tl partnership 


achiev ved son some fine results. Together 


Board for National "Security 


= 


twenty civilian scientists and twenty 


7 


ranking . Army and Navy officers. Karl T ste 
Compton, President of the Massachusetts <a 
_ Institute of Technology, is chairman of the = 


Committee.—Research Bulletin 


Greenfield Rd. looking south under teed Industrial 4 
pom 


Use of LA. M. 


Specifications in Willow 


Willow Run-D -De ‘troit E xpressway 
te 
area to the huge Ford ph lant, 
27 miles | downtown Detroit. its: 
bomber plant. After the war, the ex- 
. will offer a speedy entrance” 
i. ~ and exit to the Detroit area for high- 
ways and south of the metropolis. 
have e xcellent connections: to 
¢ Chie: ago and highws ays in Ohio, IIli- 
-nois, and Indiana as well as southe m 
Is another of the extens sive projects” 
yw here A. Ss. T M. . specifications 
Ds tests have had an important part. 
an, P ublic Rel: ations Dept. 
W. W. McLaughlin, Testing and Re- 
search Engineer, member of A.S.T.M., 
we received a copy of the Mie shigan 
“State ations = 


showing Willow Run and Detroit Expressway wn 
21 miles of fous, and 
la une pa 
‘It joins the Detroit. I 
pressw: Lv , composed of 17.1 mi. of four 
anes s of divided | highway, 
ann: an ro ids. T his makes a continu- 
ous system approxims rately” miles 
Jong. Two bridges, 43 highway grade 
and 11 rail | Sep: trations are 
included in the two expressways. 
Cc Concrete Pavement slabs are | 9 


Thal 


— 
a 
— 
— 
— | 
— 
— 
— 
— 
— 
— Ep 
— 


— 


roadway i is ‘approximately 3 ft. than) attempt to go rrous metals 


above ground | level except for the this cross traffic. (copper, lead, aluminum, bronze a and 
st 2 mi. on the “east end of the References to A.S.T.M. standards other alloys); constructional ms 
Detroit Industrial Expressway in the Michigan Standard Specifica- rials—quicklime for structural pur- 
where it became advisable to de- tions for Road and Bridge Construc-. poses, paving brick, sewer brick, 
press the highway to go under an tion.cover steel (structural bridges” concrete, cement, ps aint, varnish, 


intricate web of streets and railroads, and buildings, rails, concrete rein- lacquer, and other ials. 


Industrial | Resear let the private 
competitive system carry as much of the 
"ponents technical progress in industry. load as possib le.” ” (Dewey) 
It is the function of industrial research = 3 “In the next world y war, which will in- | 
ev itably come some a 4s but we hope not — 


“the v v papers and 
‘cussion at. Silv er harness the three in a sus- 
Anniversary Forum on the Future tained | common effort, 
Industrial Research as sponsored 
2 St: Jevelopment 
by the Standard Oil Development industrial 


in New York on O 
in New ork on n O ctober 2 search i is the material objective e of civ ili- work -w ‘The only cand against 
1944, have been made available and ei zation itself—to prolong life, to a it by a free and peaceful people, such as 


AST. M. me smbers an obtain a health and comfort, to enh: ance happiness es, is to. be far ahead in our 


of the ite ms by Ww rit- and to enlarge produc 1etive ability "progress that no nation will take the risk: 


usefulness.” (Derby) of attacking (R.E. Gillmor) 

“The: primary respons sibility of a 


4 
gearch de ‘velopment organization to the From ‘ ‘The Puture of Industrial Research 


rch and National De- of course, in the new or improved things smaller units of industry should ‘not 


fens 2 P. Patterson, U which it brings to that industry. Wise make full use of industrial research for 


-Rol 
_ Secretary of W ar. mans age ment will s see to it that those w who advan welfare, 
nless the | publie cooperates and raises 


Summary of Silve r Anniversary Forum researc 
‘The Future of Industrial Researe ‘qanisaton are an integral pert of its its living standards as rapidly as indus 
ss trial research makes it possible, unemploy- 


Frank A. Howard, Preside nt, Standard _policy- -making group. (Jew ett) 
“Oil Development Co, During the past twenty-five years in- i the inevitable result, 
Future of ‘Industrial Research— dustrial research has expanded ten times. aecelerating expansion of potential 
Thomas Midgley, _Jr., Late Pres In 1940, 70,000 scientists were dates ntal knowledge ‘cons nstitutes 
and Chairman of t the Board, American in ik wed this is a rather large ereentage er-growing stockpile of raw ‘material 
Chemical Soc ‘iety. of the total number available. Another by industrial re- 
sizable group must t remain i in educational 


search. 


All of the papers and discussion | Rive 


work, or the whole sy stem will collapse. 


presented have be een published in “(Mid 


abstract ade ately the mi uteri: al “certain, therefore, to g grow in 1 number, in 


presented or the three re prints th: size and in diversity of fields covered, and Tae James F, Lincoln A 


be ex- to play an increasingly dominant part in Wel elding Foundation, Cleveland, has’ an- 
-eerpts follow: determining our economic, and so, political nounced another award program, this one 


There be an enue between is 8 to protect the research men from fabrication all processes, including 
industry, university laboratories, govern want * them.” weldinz. A Committee on Rules, com- 
laboratories, = leading Deans of E ngineering from 


. “various se +hools, has been ‘appointed, 


wil 
must on witha gov overnment each class three awards are set up of 
dence leads t actics; this will be fully financing and government help. But it $5000, $3000, and $2000, respectively. 


true in n wars of the future. aes _. should stop with | those things which are Full details can be obtained from the — 


There ‘re is no highway to scien- purely for war or national defen: , and Found ation, Cleveland 1, Ohio. 


South lan it Industrial Expressway cs Ecorse Rd. looking east. 


| > — 
: 
— 
rapid development that is taking place, 
4 
York 20,N.Y.: 
— 
: = wid: 
— 
— 
every inch of the way. 
the future of our ¢ = 


q 
a 


high-speed aireraft, 


lished in Modern Plastics and in Mechanical 
Engineering and abstracted in the Febru 


ary Technical News Bulletin of the Na- 
tional Bureau of Standards, Dr. Gordon | 
Kline cites (1944 as a ye ar marked by 


-Non-Ferrous Metals Research Associa-— 


tion. The publication, available from the 


the growth of technical lite rature on prop- = Association Headquarters, Euston Street, 


erties and testing of ‘Plastics with almost London, ‘N. W. 1 


ouble the number of artic les ov over the 


. echnically, according t to Dr. Kline, the 
highlight of the year was the Sy mposium 


on Plastics held under the auspices of the 
Society for Testing | Materials stions are: ade : of dire ‘ctions in rubbers— -all materials and processes 


Philadelphia in February. Among- the 
subjects covered were the heat resistance 
of laminates, effect of environmental 

ditions on the mechanical ‘properties of 

_ diffusion of water through plas- 
tics, Stiffness and brittleness of vinyl 
elastomers, behavior of plastics under 
peated stress , testing of high-strength 


r.M. ¢ ‘ommittee 


Daido on adhesives was damounced during 


Subcommittees strength Index 


the year. 
properties, ‘analytical tests, 
properties, working qualities, specific a- 
tions, and nomenclature have been 
ganized. ‘The Cooperative efforts of pro- 
ducers, users, ‘and other inter srested groups 
in the activities of this committee should - 
lead» to uniform testing proc edures- and 


valuable data on the properties of | all” » 


capacity as its 
mechanical significance and the 
of present methods of determining it. 


sixpence, comprises a survey of the present 
know ledge of the fundamentals of damping — 


which future experimental work might 
prove fruitful. ~The survey w vas prepares 
to guide the M.R. Main Re- 
search Committee in considering the de- 
sirability of initiating research on the 
subject. 


ences supplementing ating 


raphies to which reference is made. 


of Equivalent Specificatio 

ue A NEw edition of the “Cross- 

‘Index of C *hemically Equivalent Specifica- 


tions and lentification Code” "has 


prepared by the General Motors Corpora-_ 


tion at the of the Armed Serv vices. "paragraph of this new book from Rein- 


issued : oy ears ago. A num- 


types of adhesives, and promote the de ” : ber of gov ernment agency and engineering 


elopment of improved resin ous bonding 

Dr. Kline points out that the total pro- 
duction of synthetic resins during 1943 


pees 
w ras a figure of 650,000,000 lb., 


-giass fi fiber. He refers to the adva antages 
_ dense faces | separated and stabilized by a 
thick, light core, In the aircraft industry, 
“considerable interest has been stimulated — 
in sandwich h mate rials by the ever- increase 
ing difficulty of maintaining rigid contours 


of sandwich construction inv olving stiff, - should be directed to R. L. Me ‘Williams, — 


i _ Advances i in high- freque ney preheating 
_ equipment and the use of heatronic mold- 
ing have resulted in amazing 
in curing time. ne. 
of a propeller block has been reduced from 
12 to2 min.; telephone handset, 8 min. 

1944 was a notable one » for 

steady § growth of familiar — rather 
than radically new ones” this same 

situation existed with 1 respect . to plastics 
in the war effort, although one outstand-— 
ing new use was the rocket launching tube | 

tg 

which is 10 ft. with an 


Michigan. 
me smbers and others mention the ASTM es 


society specifications are covered, with 


100 pages devoted to chemical 


sis of the materials covered, and a specifi- _ 


cation-cross index with some 


Tuts ‘report has been pre-_ 
pared iad: Prof. F. C. Thompson of the 
_ University of Manchéster for the British 


at at three shillings 


metallurgical and — 


No attempt has been made in it. ;, 
to produce of nume 


um- in absentia of Physical Chemistry of the 


Materia 

S. Srewarr, Quality Divi 

n, Dougl: as Aircraft Co. , Inc., has pre- 

a volume just issued by the Me 
Graw-Hill Book Co., Inc., 
'* Mate rials. It i is designed as as an introduc- ‘ 
tory textbook, discussing mechanics of 7 
materials and giving in reasonably de- > 
tailed fashion accounts of the processes 
to assemble lightweight materials 
which airframes are constructed. De 

scribed in the book are he at treatment of 4 
welt ding, mets al working, ad- 
_hesives, sealing, plastics, synthetic ‘Tesins 


of value to the airframe. There is no 
bibliography ine luded in the book, but it 
is well illustrated, and there i is considerable 
tabular material providing important data 


in condensed form. by in., 250 


price $2.50. 


a 


-Ebulliometric Measurements 


nal 
tion has: recently 


to such an extent that the special terms 


‘ebulliome try’ and ‘ebulliometric ‘Measure-— 
ments’ are now generally used for that 
kind of laboratory and meas: 
urements.” This_ Statement is the first 


Publishing Corp., New York, 
prepared by W. Swietoslawski, 


Institute of T echnology, Warsaw, now 
Senior Fellow, Mellon n Institute | of Indus 


‘trial Research. 


bulliome tric measureme nts, according 


section on A.S.T.M. specifications to the author, have found large applica- 


an extensive portion of this part of the 


tion in ascertaining the degree of purity | 


prov ided basis for the greatest of the index can be obtained from 


in Charge of Engineering. R equests: 


in electrical insulation since the adv ent of of — Zs the Office of C. L. MeC uen, Vice- President 


8-135 General Motors Builk ding, T Detroit 2, 
In writing it is suggested that 


Spectrochemical Symposium 


reductions Tue February Analytical ters, Determination of Purity of Liquid 
For ex curing time Edition: of ‘Industrial Engineering 


Chemistry i includes the first few of sev — of Azeotropy, Determination of Moisture aS 


papers comprising & 


mental developments could not be covered 
— but the discussions did concern in detail. 


analy tical methods, many 
in the publishers 


these papers 


* a fication of Liquid Mixtures, Comparative 


a Symposium on Spec- 
trochemical Methods of Analysis held d lur- 
ing the American Chemical Society meet- oe 
ing in New York in September, 1944. Be- x —_—_ na Under High Pressure, Examina- . } 
cause of time limitations, many instru- 


— 85 references and an author and sub- 


azeotropy of binary and ternary ‘mixtures, 
in molecular weight work, in microana- 
lytic al determinations of impurity 
tents, in studying the thermal resistivity 

_ of liquids, in tonometry , and in everyday 
tas! There are, of comme, 

hapter headings will indicate 

topies cov vered : Measurements, Classi- 


"Measurements, Calibration of Thermome- 


‘Subst tances, Ebulliometers and the Study 


Content, Examination of ‘Thermal Re- 
‘sis stivity, Molecular We ‘eight Determina- 
, Boiling and Condensation Phe- 
of Physicochemical Stand: ards, ete. 
The 236-page book, docaniented with 4 
ject index, page size 6 by 9 i in., is av available 

, 330 West 42nd St. 
New Yor ork, N. at per copy. 

N.Y, at 


vat 
— 
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— 
ign 
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O: NE of groups 
with “which AS S.T.M through its 
technical committees hi is been cO- 


‘operating very’ closely ¢ on questions: 
dealing with adequate specifications _ 


Code Committee of The . American 
Society of Mechanical ‘E cngineers. 
‘This | committee devotes its atten- 
tion to matters ¢ concerning safety in 


the construction of steam boilers 


tioned continuously for over 34 years 
was appointed by the A.S 
Council in 1911) in ‘the formula- 
tion and interpretation of the rules 
the | AS.M. E. Boiler 
airm: an of the 
a ‘ommittee, Mr. H. B. 
Oatley, Vice-President , The Super- 
“heater Co., has been very active in. in 
 AS.T.M. work for many years 
is vice-c hairman of C ommittee A-1 
Bice 


Stee 


bership hs as served very well in 


and of its numerous subcommittees 7 


following subjects: 
Material § 
Infired Pressure 
Boilers of Locomotiv es, 


V essels, 


Q 


Zach section is published 
Tately, and together they constitute 


the Boiler Code. 


its coope rativ tions with a 
Society Code Committee 
—Tooks to the A.S.T. M. for the prepa- a 
ration of detailed | spec ifications cov- 
ering materials approvec 
the ee of boilers 


and other 


eration wit 


for materi: als has been the Boiler lows: 


and other pressure vessels. The 
‘Boiler Code Committee has func- 


lL Am number of the /mem- With corresponding A. M. 
bers of the Boiler Code Committee 7 standards, the Code Committee 


are active the w ork of. design: ting the Code specific: tions 
ASTM. , and this overlap inmem- __ in which the letter ‘‘S” is used as a 


Code nine s sec etions o on n the 


ith AS ME E Boi 
LB. Oatley 


considered by the Code 


SA-264 


Cast E- 


BLE IRON 


 SA--47 


ALVU- 

Perey R. Camidy, 


OPPER- 


The largest section of the Code 
Copper Cop- Copper anp Co 
‘the one de: lealing with Ms aterial Speci- | PER-. ALLOY PIPE AND = PER-ALLOY Castine 
fi cations. The prese nt 1943 of 
tion n includes € 68 specifications, total- 
-denda issued in 1944, 12 new specifi- AND Grazr, 
pages, this sec tion Involves 526 17 
pages. All” of the 80 Boiler ¢ ‘ode ae 
“specifications identical with: or 
substantially tl as those of SB 
substantially the same as those ot SB- “165 
the AS.T.M. In order to assist 
identifying Code specifications 


he rules formulated the 
‘Boiler Code Committee are in- 
tended to afford reasonably certain a 
protection of life property. 
The rules, of course, | prov ide a 
margin for. de terioration in se rviee | 

for the purpose of giving a reason- — 

ably” long safe period of usefulness 
A.S.M.E. Code has been adop- 
ted by 25. states, the Distric t of 

Columbia, the Hawaii: Isls slands, 
cities throughout the country, 
and 6 Canadian provinces. Eae 
state and “municipality that 

accepted one or more sections of 

the Boiler ‘ode is invited to ¢ ap- 

point, a re presentative to act on 
‘onférence C ommittee. This 
mittee at present has a memb 
In its work the Boiler Code Com- 
mittee also cooper rates” very ¢ closely 
with the National Board of Boiler 
nd Pr essure Vessel Inspectors, 
A-106 206 SA-249 the states and municipalities that 
have adopted the A.S.M.E. Code. 


35 SA-209 BA-250 A-250 
Connoston ince its organization in- 


ING AND Heat-Re- National Board has funetioned 


1943, adopted nev w system 


“pre wih the the A.S.T. seri: al 
number; for example, the . AS. T.M. 
Specification . A 70 for Steel Boiler 


Plate is designated as Code 


he following list gives the d 
nations the 80 A.'S.T.M. specifi- 
cations it included in the Code, classi- 


7 fied ac ecording to the g gene ral nature 


the materials covered: 


Bow. ER STEEL ATES | ETS 


SAR 225 


Ww ELDING ELEc- 
-TRODES AND Rops 


er ur 


er \ode Lommittee 
3 se 
SA-S4, 
| 
st — 
— 
4 
— 
jes 
— 
— 


ave s some nefic ial effects. Surel 
if it could arouse in all the District 


MAY 1945 Cc ommittees a continuing through 


thes ag and activ » Such 
10wn by the ilade 
iindelphin 


SOUTH BROAD ST. 
PHILADELPHIA 2, PENNA. 


a one- -day meeting during the ¢ m- ee 
Fall. Here the local 


would hi ave presented papers We Are Sony 


t the annual meet ting could present: 
‘the ir work. In such groups , smaller Ww ‘the 
‘more ‘intit nate in nature than casion for som: any notices in this. 
annual meetings, is likely BULLETIN of deaths of | prominent 
Events of the past much > valuable discussion would members—more such an- 
few hs ave mi it_ certs ain follow. This could be presented “nounc ements at one time than we 
that our. Society ¢: c cannot hold an in ‘the S Soe iety’s annual Proceedings. ean ever recall. Men like Hanson, 
annual meeting of the ki nd which Committee activities es should Harvey, Webster, deForest, _ Davis, 
has evolved through y years and ‘red as h as ever. In some and the others gave of thei ir 
which hav re bee n found to be not committees, the conditions are such ‘nical skills unstintingly to ‘the 
only” so. benefic ial to the ‘Soe iety’s” th: at the present is a most propitious vancement of the Socie ty’ pur- 
activities but vital to its s continued time for considering and activ poses. To tl their “organizatir ns and 
levelopment. Instead a ‘business pursuing such. The several com-— companies and to their families we 
ae _ meeting” ° of a kind will be held. —smittees which are too large to hold = . debt of gratitude for so many & 
ho a meeting can only b be a meetings” in ¢ accord present jobs well done. 
business: meeting and i in no way transportation requests, ould Yet, we are mindful of the Soe iety 
furnish the customary wide contacts —_ meetings of the subcommittee chair- “as a living organiza —the 
between individuals and men and secretaries. These could M. w hich these > men and m: 
which do so much toward affording. formulate e pla uns for the. year which hundreds have and are promoting 
the impetus to later individual and plans could be implemented through an interesting stage. Very sig- 
‘group efforts. meetings of the subcommittees. nificant extensions of work on 
conventions” have become Papers intended for presentation Sumer ste and: urds and simul: ited serv- 
vital part of all technic al at the annual meeting can be for-— testing is being planned and will 
how can their warded to the Societ ty Headquarters "develop; permanent Headquar- 
‘be filled and their customary —_as soon as possible. The a authors: of building: is being purchased ;— 
beneficial results be otherwise ac- these and of future papers should the Society’s administrative setup 
‘complished? The American Chemi- year in mind Society’s ; new being strengthened ; —other 
cal ‘Bock iety is fostering mee tings policy regarding publishing papers— port: ant chai anges are In prospect 
‘miniature. rtain of that immediate publication after accept-— “result of intensive investigations by 
ociety’ "3 8 ections will hold one or ance, either as a preprint (later to the S Study - Committee “(some on. 
wo-day meetings which pers: appear in the Proceedings) publications announces 
th at would have been presented at the BULLETIN. Papers are desired last Bur LLE 
the annual meeting” by members now” at. all times. ~The BULLETIN he 
‘section will be presented at will, in each issue, list and abstrae 
application will be furnished copies. of loyal a 
city Please note page 38 of the March mitigated bees ause 
the OD’ T travel requirements. BULLE TIN, men leavy behind others | tr: ained 
While our District ‘Committees If each individual member during ceed them 
have hardly developed (with one or the coming year will but ‘slightly influx ‘men with their en 
his past interest the thusiasm stimulating ideas. 


‘Society, Ww e can be assured that the his 1s a very he: ealthy situ: ation. 
nature te ld in the year will not show any dow nward Our older members say 80. 


ate future, ne -vertheless District. trend” in the Society's s continued 
ommittees: could survey the situ: expansion or output resulting from 
tion’ in their localities and it would its activities. he lack of the 
seem almost that ‘the ma- restricted annual meeting will be 


felt. But it may also 
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vals AFTER considerable 
delay brought about by a number 
fac tors but ine eluding as a major 
“one the tremendous load carried by 
the painter in getting out the Book 


8.T. M. Standards and ‘the: 


‘should go 
mails within the 1 next two wee veeks. 
Many of the t technical _ papers and 


reports had been preprinted in 
» vance of ‘their presentation at the 
Annual Mee ting, but: one report 


cludes a 


most extensiv ve appendix 


which was not preprinted covering 


‘the Third P rogress Rep port. 
Effect of Size of Specimen on Fa- 
‘tigue Strength of Three | Types of 
‘Stee el—P repared by AL Moore 
and D. Morkovin. 
In the section devoted tech-— 
“nical papers, the Edgar Marburg: 
Lecture by Hi irold | De Witt Smith 


of course, _ outstanding, covering 


50 pages and the Sy mposium 


= attention to the extensive dis 


Photometry w ill be of | w videspread 
‘interest to. m: of the member ors. 
This covers so me 70 pages. While 
there are many ‘outst standing con- 
tributions among the Pr coceedings: 
technical papers, the following list 
gives those which were not 
printed and which m: any members 
% will note for the first time: 
Basic Requirements in the Standardiz: 


tion of the Salt Spray Corrosion T Test— 
Leo J. J. Waldron 


= 's—Harry ‘A. Frede 


Precision “Indices: for Compre 
of C ompanion C Cytindere— sndous amount of authoritativ 


. P. Wing, Walter H. Price, and Clem- 


Jew Publications C. 


to the 


in an sponsored by ‘the adelphia 


ards are virtually comple ted and 


ready for shipment when 


this BULLETIN is mailed. 


extensive | symposiums, the 
on Stress-Corrosie m Cracking, 
eld jointly with the A.I.M.E. 


Metals Division last fall, and ‘the 


Extensive 


| 
Head- 


Resist ance quarters, s Building 


Measureme ‘ment of F ading 

Type Finishes by Accele 
Weathering—J. W. Iliff and L. 


Interpretation of 
Standarde—W. F | Singleton. 
actors Influence Breaking 
of Army and Navy Fabrics—Werner 
_ von Bergen and John C. Hintermaier. 
Impact Testing of P lastics— Il. Factors 
Which Influence the Ene gy Absorbed — 
low of | ‘Thermosetting P lastices at E le- 
vated Tempe ratures——John Delmonte_ 
and E. W. atkins, ices of A.S.T.M. to its me embers— 
‘The Use of Selected Waters i in Pulp and and brought the manageme nt of the 
“Manufacture— ewis B. Mille Socie ty face to e Ww ith 
Treatment. Various Types « of Waters: mse serious problem ating new 
for Operating P Pressures Above 400 psi. ‘salle quar te rs. 
Hale 
Classification of. F eedw ater for 
Operating 100-400 psi.—J 


HE E xecutive Sense 
mittee has ‘recently taken a most 
Rusting important s ‘step—the pureh ‘hase of a 
property to become the permanent 
quarters of the 
has been known for some 
months that the lease the 
; present quarters, terminating at the 
close of 1945, could not be re- 
newed, which—coupled with “the 
urgent need for larger quarter rs 
-easioned by the growth of all serv- 


ined 
speci: al Committee on He ad- 
quarters went vigorously work 


on the problem, and after the deci- 
the headquarters i in Philadelphia 

ntly suitable proper rty, con- 
noting the of Pro- ov enient the central business 


- 
cussion included. This follows. the es ated. Negotiations for the pur- 


respective and very” often chase of the building have just t been 
~prese nts interesting ade lition: al ine 
- formation and data or gives a some- Er 
what different interpretation, and 
not infrequently m: ay ta ake polite 
issue with some of the 


on 


In addition to an extensive t 
of conte nts, the volume, 
> 
includes author 

subject: index ex. TI 
conside one of 
assets” ‘of member ‘ship and over 


years the ve volumes have presented a 


tee to. give 
members concerning this entire head 
quarters project. _ This will be Mme 
a al Letter Circular t 
1 early 


tal 


course, 
ang det ailed 


information on the and 


_ tests of m: ateri ials. 


a0 
siderab le discussion now being edited 
set in type. bite 


Symposium on Analytical 


issued later in the year as a reprint — 
from Proceedings wil 
about 80 pages. should be of 
much interest to chemists and 
v pe corrosion L Compt ILATIONS | oF 
pe by late July, followed by the 4 ; wie 


magnetic particle testing book. A Electrical ‘Heating nd. Residence 
speci al order blank will be sent to 


the members which will ‘permit them | a 
to get these two publications at the 


‘speci: al prices | to be determined. 


addition to the p papers, ther 


second, on M: agneti ‘Particle Test- 


rere is 
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— 
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pt 
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To bring up to date the 1942 edi- 
Ton of this compilation giving 
aa AS.T.M. standards on electrical 
— 


alloys, thermostat me soap have 
materials for lamps, radio tubes, ete. of this compilation which gives some 
a supplement, dated February, 194! - 30 stand: ards in in this field. It was 


has been issued giving four 1944 by Committee _D-12. 


tentative standards replacing 
‘items in the book : and one a new — 
Ba one, a test for ¢ 


book ¢ can by n me embers 


equiv alent yie ol at $1.00 per copy, list price e $1 50. 


stress of thermostat materials. The |. ar 


of the growth in 


cover chromium- -nickel-i iron alloy” Some ‘idea 

—eastings (B 190), drawn or rolled Society’s work in the field of plas- 

4 alloy, 80 per cent. nickel, 20 per cent ties, ine ‘lauding materi: cused 
chromium, for tric al heating electric al insula ation, is given 
lements 82), dr awn or rolled comparing the 

alloy, 60 pe r cent nickel, 16 first edition of the compil: ution 

» cent chromium (B 83). The sup-— issued in May, 1943, 380, with the 


plement is furnished with orders for ud edition ‘now on press ‘covering some — 


the 1942 compilation and ¢ copies are 


550 pages T here about 100 
available separately at 40centseach. specificati ions tests given in- 


fement: “course, mi new items published 
The new edition of this ati in recent months for the first time. 
tion, scheduled for |: ate } May, 1945 The work of the Soe iety C om- 
considerably extensive D- -20) has: receiv ed widespread 
earlie editions due in part to the Tee ognition a review new 
establishment as separate stand: rds 
_ of some of the tests for cements in- 
stead of the former procedure whe 
by they “were combined into wide ly 
sed Standard © 77. Now proce- 
dures for tensile strength, sound-— 
ness, fineness, etc., are issued sepa- 


rately. eh This ¢ gives all spe cific: ations 


binding, the hook av available. to 


members: at $1.80, list price $2.75. 
Avail: ible 1: ate in June. 
ao 


‘of Standards; to 
Standards 


PENDING pub fi ation 


C- includes the 
Manual of Cement Testing and also 
lists bett te er known more im- the Index to A.S.T M. Standards 
portant sources of information on as of December, 1944, a /224- -page 
portland cement. 150 pages. $1.00 publie: ation ‘x ady for 
S.T.M me ember list p ice 


rice 


AS 
$1.50. 


— 


press . members may find it of serv- 

‘ice to request a copy of the 48-page 
of Standards. This pamphlet, 
urticu arly convenient to indicate 


just: v what standards are available 


Rubber Rubber-Like Materials: 


More than 70 standards and ten- 
ative standards provided i in this 
‘new compilation (June, 1945) cover 
all kinds of rubber products—gloves, 
wire and cs able, cements, hard rubber ; 
products, , and 1 show the — 


number test ing pr oc vedures es 


are 
under such broad headings as steel, 
cement, ete., is found very useful i in 
“answering inquiries about our speci-— 


substitute for te Index, 


Index gives a ps ge reference to 
the book where 


lished and it also ine hudes a list in 


ete.) and many speci: al proc vedures 


specific products. Greatly en- 


Pas a 1.80 each, list price $2.75. a copy of the Index to Standards 
Soaps and Other 1 be pl: aced adjacent. to. the 
Changes and modifications in the Book of Standards. As copies 


specifications and methods of testing of Index are distributed on 


AB LLET 1 N 


justified the new edition ae request, each year sever: al thousan 


purchasing | agents, materials ¢ engi- ; 


pages: in “Th Ww wenty- five Y ears 


fications. — ‘It is not intended to be a Ti 
= 7 _ tide 


500 ps pages. / Available e tome rs ions. Each member will 1 receive 


neers, technologists not affil 
with the Socie ty ge 


Aw. 


Petroleum Tests 
is 


hes 
rey of Work De- 


veloping Testing Methods for Petro- 
Teum Pr roducts,” appearing in the 
Staff Engineer, American 
-Petrole um Institute, rec 
Ss Acting Secretary of AS 

T.M. Committee D-2, outlines the 

history of the development of test- 
_ ing methods for petroleum products, 


T he early history, be fore the forma- — 


he. AN artic le 


lanu: ary AP Quarterly, Dav 
Stroop, - 


tion of Committee D-2, was similar oe 


to conditions © xisting in many other ei 


industries, with all sha ides of opin- 


ions a and thoughts, on standards, al- 


‘though there w: as a re alization of the 


_ imports ance of having some re cog- 


nized standards. A. S.T: M. organ- 
its C ommittee D-2 on “Meth- 
ods of ‘Testing Lubricants” in 1904 


“nume rous proposed me ‘thods- 


deve loped, but it was not until» 
1917 that the various me thods were 


agreed on and published. The 


- port: ance of this work was recognized 


by the . American Petroleum Insti- 


and following its first meeting 


“in March, 1919, Dr. Van H. Man- 


“ning, , Director of the Federal Bureau — 


of Mines, , Wi as asked to serve as 


‘Chairman of an A.P.I. Committee. 
ing Dr. Manning 
became Director of Rese: arch, of the 


following year 


Institute and this same year A 
M. enlarged the scope of ‘this com 


A. P. I. have bee n and are still active 


.T.M. 
T. G. Delbridge, 
Rather, 


in A'S 
eluding 


kenz nzie, and 1 many 


- group has had more influence in its 
field both from the st andpoint of 


producers and consumers than 
Committee D- this w work there 


work in this field, =a 


K. G. Mae 


— | 
— 
— 
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— 
— 
a 
— 
— 
— 
— 
— 
— 
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iss | tween the A.P.I. and the Society. 


mergency 


| Cancellation of E 


As of April 28, most 


a of the schedules to the Limitation 
Order ‘L-211 involv ing National 


Products were cance led, the gen- 
revocation corde stating that 
“Schedule to Limit: ation 
L-211 is he re rev voked. This re 
vocation does not affect any liabili- 
‘ties incurred 1 under the schedule.” 
schedules 


“the following) materials: 


( rete Re ‘inforeement 


a 
d 


Vice- President Townsend Appointed 
Laboratories 
any A.S.T. M. 
be in changes in organi- 
gation of the technical staff at Bell Tele- 
i phone | Laboratories, Inc., one of which is 
the appointment of the Society's Senior 
ice-President, J. R. Townsend, and 
a nominee for | reside nt, 1945- 1946, 9 as Ma- 
<b 
terials E In expansion of his 


responsibilities, Mr. Tow nser nd con-_ 
‘cerned with ‘selection of the diverse 

in the development of the 

The April, issue of the Bell Laboratories 
Record discusses the changes in the Chemi- 


le has become 
eal Laboratories in which has been con- 1as grown in ‘comp exity, ‘it has become ins ; 


solidated former M: ateris als Sts anda ards 
Dept., thus bringing toge ether those con-_ 
cerned with chemical and metallury gical re 
| search and materials eng engine ering. R. M. 
2 Burns, formerly Assistant Chemical 


rector, has been appointed Chemical 


Director, re porting to the Director of a required. As the trend tow ard new de- | 


search, and R. R. Williams, former Chemi- Velopments continues the po stwar 
4 Director, ‘is now C ‘he smical ( ‘onsultant. aed, riod, so also will the need of new and 


urns as 


AAs 
The Record points « out 


——. “The selection of materials for engineer- 
4 ing purposes is but one aspect of the work 
the e nlarged Che mical Laboratories. It 
| will be necessary for this group to con- 
' tinue to define the level of quality desired © 
in these materials, to develop suitable tests — 
and testing procedures for the establish-_ 


"ment of this quality and finally to embody 


_ these in specifications, the use of which Ps 
ssurance that the mate notes the 


the requirements of service. , 


Emergency Spec cifications for 


cancel led affect 


fruitful research. A Telativ ely ‘simple 


Steel Or one 

Carbon Steel Plates ' 
Water Well Tubular Produe 

‘Steel P ressure P 

12 2 Steel Pressure Tu 
Steel Pipe 
414 Steel Fence Posts 
Hot-Rolled Carbon | Steel 


~ Canc ancellation of these orders sti arts 
to ring down the curtain on a most 
interesting pha ase wartil 
tivity which large. numbers 
S.T me mbers most them 
serving on the Society’s Committee 
Steel partic ipa ated. This 
wks was inaugur: ated j in the F all _ 
‘You, and continued intensiv 


the ne xt months with the 


<i 

“in getting “ott maximum prow 

under W PB auspices by three cO- 

operating groups: the Society. of 

Automotive Engineers, American 
‘and Steel Institute, and A.S 
T. M., with the Army and Navy 


very closely 


Many E mergency ‘y Alternate Pro- i. 
‘isions | (pink slips) _ and 


S.T. reaulted from this 
activity and i in ther next few months: 
Committee A-1 on Steel mus st in- 
ar studies of these to determine 
which might well be retained and 
incorpo ted the specifications 


Jat 


thus the mills Stanc 


undamental research Ww will con- are 

tinued i in chemistry and me tallurgy ‘st "formed i in tuba and ¢ hile. 

pu rpose of inere asing our basic know ledge «Until recently I roject Manager for Pan” 
of the relationship between the composi- — American Airways, Inc., on assignment in 
and 1 structure of materials and their Brazil and a forme ager of f Overseas 

" properties s and behavior in telephone ap ‘Sales for the Barber As phalt Co. and 
plications. Problems of aging, Managing Director of one of its English 

and de egradation which are the results of subsidiaries, ‘Mr. P ratt has had wide 

reactions with elements of the surrounding — 7 perience in commercial transactions abroad. 

- environment must be understood in order The Department under his direction is ex- 
to be controlled. Our unique interest in pe cted to inte ‘nsify its present program of 
behavior of materials in electrical fie cooperation with Latin American organiza-_ 
which de »~pends upon such things as mo- _ tions and to expand in various directions, 

lecular ¢ constitution, atomic configuration, ‘ine luding distribution of standards ead 
—and electronic ene rey has led to programs related information to ‘hel Latin eee 


countries in their 

mical ‘compound has often” found a 

‘multiplicity of uses as apparatus and 


cuit elements. As the telephone sy stem 


creasingly necessary to carry on explores title of this ar artic le is 

tory and engineering s studies i in the w hole ole | quite clear to anyone whether a student of a 

“materials | field in order that w we » may be in a na as Spanish ¢ or not and is used to direct atten- 

"position to request of outside industries the tion toa full- -page advertisement in hi 

kinds of chemical compounds or alloys "newspaper El Mercurio of Santiago de 

having highly specific properties which are — Chile, . April 9, 1945, where a company — 

a Madeco, formerly Mademsa, a leading 
_ manufacturer of copper, uses | the — 

Todos nuestros son 


cados de acuerdo con las normas 
de la “A. M. , lo 


= things from chemistry and met al- 


IN ANNOUNCING the appoint- 


ater -American 


tment, the. Amer- 


close collaboration established with exist-— 
‘ing ng national standardizing bodies of B razil, 
i - Association, to whom it was mailed in turn 
by c. T. Brady » American 


_ Mexico, Argentina, and Uruguay, and 
the e momentum w ith which the stand- a 
ards movement of Latin America is - ins 
A TM 
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second in charge of the combined organiza- | 
wc which means according to our Spsaish that Bx 
ny “all of our products are fabricated in ace 
va cordance with the standards and specifica- 
tions of the A.S.T.M. which guarantees 
uniform aualitv.’ This page a 
pt 
— 


Steel Castings ‘ated d Pipe ‘ally to code. writing groups, 
AT AT MEETINGS: of two "graphite in he at-affected zones have covered lap- 
of steel committee's such as welding might induce, after welded and seamless pipe, the 
groups, Subcommittee IIL or long per riods” at high temper: atures. quire ments on lap-welde material 
Steel Castings and XXII Ton Mate- Studies have been made by many. be entirely eliminated, since 
rials for High Temperature Ser rvice, the utilities and research institu- Specification A 53 provides a a satis- 
number of recommend: itions were tions with final results s still to be factory grade. 


accepted, subje ct to confirming let- announced, ‘pather "strong evi- In bolting, where the alloy steel 


ter ballot, which eventually should dence warrant the new pipe ‘Specification A 193 is widely used 

result in importa ant new te tative spec ifie ation approve ved 1 by Sube om- _and Specification A 96 also has been Ee 
specifications and revisions in exist- “mittee XXII providing for a chro-_ widely applied, a combination will 

ing stand: B: ase upon ather -mium-molybdenum ¢ omposition, ffected, so that the three grades 


exhaus stive study the rather rigid requirements | on manu- now in Specifications . A 96, based. 


Founders’ Society Sube committee facture and testing of the pipe, but on phy sical properties with chemical 4 


of. 


“onte mpl: ites re recommenda in particula ar specifying a co: arse re quirements optional by the 
“tions which will reduce the number McQuaid- Ehn grain size , which i facturer, will be ine orporated i 
of standards in this field. For ex- incorporated to mé ake sure . th: at low Specifications A193. Other changes 
ample, the current stand: ards A 4 27, aluminum steels will result. The were acted” clarify other re- 
A 87, cand A 215, covering mise el- Tentative Specifications: A quireme nts. 
-laneous industrial, ailroad, and 206, covering chromium-molyb-- All of these items, it is expected, 
castings for will be com- _denum grade for service up to 1006 will be referred ev entually to the 
bined into one docume nt e ntitled is being continued. There has main Committee o1 on Steel, 


“Mild to Medium Strength Carbon that en quite a bit of evidence showing thence to the Society’s Committee 


i Steel Castings for ¢ seneri al Applica-_ that this has graphitized in some _ E- 10 on Standards for fin: al action. 
tion. Right gr: ades are "proposed installs ations, but ants, Another development in the steel 
with physical requiremen’ its ranging has developed. There is ‘some committe involves Specifications = 
from 60 ,000 to 70,000. psi. te up to 750 F., carbon 254 for co coppe! sr-brazed steel tub- 


strength, with elong gation from 20 steels might be used, and above ing. On the basis of current 
to 24 per cent. ain gr are 


_ this the nev Ww chromium-n molybde num  quireme nts, stress values” were as- 
compo: d tl lered not at 
composition: (chromium 0 0.40 to 0. that were considere not at 
ng. ‘ha anges in the r cent; molybdenum 0.45 to 0 65 all indicative of the pote ntial pr prop- 


requireme nts for ‘high-ets re rength cast- cent) There is rather convine- erties in ¢ certain: types of material, 
for str (A 148) ing evidence that metallic aluminum and accordingly | the differe ont 
involve ation of one ade might avor the development of esses of m: anufacture to be 
and some changes s. Here re the phys- phitiza ition, further that— ‘differentiated s that more ‘rational 


al requireme nts range from 80 000 chromium counteracts this tendency and stress v: alues 


175,000 psi. with vie Id points the ¢ ommittee has in a se 
40 to 145 psi. The study has defenses— one the grain size limita- 
resulted in a number of other modi- tion, the other the alloy ad idition. of interest to note ‘the a eda nt 
fications which involve heat. treat-— In all « of the high- tempera: ature in a speci: al group the S.A.E. 
ment, testing requires ments, ete., yall Specifications, ommittee and St Steel Division permitting pur- 
e requireme ase castings on hardenability =| 
in with best practice. ences to ratures, - and other requirements. This his work 
In the high- -temperature fielc id, ing information on design values being carr ied out coope ra 


“4 


r % © 
are several castings specifica- and limiting tempe ratures spe- 


; _ tions under study, and one of these 
XXII ‘astings Section NM Activity in Committee D- on Wood 
signed to retard possible ¢ er aphitiza-- COMMITTEE on Honor: ary -Member, Whose death 
tion at high temperatures. his will W ood met at T he Palmer House i as recorded in Augus 1944, 
be ‘hromium- moly bder ‘num com- on April. 1, 1945, with He had long been 
content Chairman Hermann von Schre nk the of Committee D-7. 
10 to 0. 70 per r ce nt and presiding. This y year Dr. _von Spe ations 
molybdenum 0.40 to 0.60 per ce ent. Schrenk, a Past-President and Hon- 
subjec t of graphitization has orary Member of the Society, will were being made ‘curren rent 
been: discussed exh: wustively through have been chs airman of this com- cations, but revisions contem- 
hnical papers: and reports, for 41 years. plated in w hich the question of in- 
marily in the i inte of furnishing One the first a actions of the reased working ‘stress i isu under close 
material for power plants and _re- committee | wi as to. Prepare suit- ani alysis. 


lated utions that will not d Subcommittee IV on ooden 
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writing specifications wooden a of methods of 
| paving blocks fo or i inter jor use. one during’ com- making moisture determinations. 
There are important applications of ing year and that some additional Some difficulties | and limitations | 
this ‘product in many indus- procedures such as metho for discussed , particularly 1 the 
trial plants. conducting plywood glue shear questions of accuracy and 
Although the strength tests and moisture ab- ‘stricted range. It is planned to 
timber pre servatives contemplates sorption will be included. publish a discussion of the 
no immedi: ate revision in its eight under preparation are revisions of — as information i in the annual 
- rre cifications, is AS.T.M. Standard Methods of Committee D-7 prior 
" sidering the preparation of of new Testing Small C ‘lear Specimens of ‘recommending their acceptance as 
specifications: for various preserv ‘Timber 143 27), to e. 
tive salts and also the enlargement 
analy tical ‘methods as, for ex- sampling rev ision 
ample, the method of determining» the tension-parallel-to-grain test to the of — 
E ginc. It was noted that many data method, and enlargement to in- “ing to establish the purpose of fire 
will be” needed as to the e actual clude some additional tests. with respect to to the basic pro > 
‘a test results showing the behavi ior r of _ Subcommittee X on Nomencla- a- lem of measuring fire spread, flame . 2 
various formulations for preserva- ture an as proposer on, 
various formula s for prese 


ture and Definitions has proposed a a pe penetration, or fuel | contribution. 
tives as given in the F Federal specifi- definition for brashness which after work remains tobe done buta 

fe cations before they can be adapted = some consideration has been w Soe of activities to date will be - 


made of the effectiveness of labora- Br characteri scone _ The general for reorganiza-— 
tory decay tests on treated blocks tion that causes some pieces of wood to b tion and enlargement of the work 
eans for ev valuating relatively low in shock resistance, of Committ were discu sed 
= ) 4 
a m P when broken in flexure, to fail abruptly 


 vatives along the lines suggest ted splintering and at comparatively the and by the secre-— 


‘The Tentative Methods of Test- Laboratory. Three 


ing Veneer, Plywood, and Other 7 A revised list of species names as new subcommittees have ‘been es- 
thy and W ood- Base Materials given in the Standard De finitions tablished : Il on Laminated Timber; 
¢ (D 80: 5), approve ed on August 28 = 


D 9-30, which conform to recent II on Plywood; and VIII on 
1944, cover proc cedures for the fol- revisions of tree names the De- Modified W ood W 00d- 
jowing tests: of Agriculture the Materials. number of new ap- 
bending, tension, | (F ‘orest U. 8. Forest Service, was also pointments have been m ade 
Products Laboratory panel shear, prov ed. broaden ‘membership structure 


F. P. L. plate s shear, toughness hard- ~The subcommittee on and a complete review and revision 


included in the annual report of the 


ness, moisture content, and specific. content of timber has bee ork- subcommittee membership has 


_SubcommitteeIXon Meth- ing on sts andards which would cover er been accomplished. 


of 


Committee on. Electrical Insulating M Materials sing 

elec ric strengt 1e rat rer Ire-— 


of the actions near future. The group hopes Molded Materials Used for E lec- 


the numerous meetings of to develop a symposium on testing 
_ Committee D-9 on E lectrical Insu- of insulating oils to be held at one - to be improv ed with certain changes, 


Materials and its subcom- rt of the S Society's future meetings. 1 revisions will also be. made in 
mittees in Atlantic City, March 13 Among the recommendations is a methods of testing varnished 


pertain to 


to 15, will be referred to the Society proposed new tentative method for cloths and varnished cloth tapes 
approval, for: action | dete rmining gas content « of insu- used i in 1 electrical insulation (D 295), 
Committee on Standards. New lating oils and the committee also and methods of testing flexible 
_ problems were discussed, . and the announced that an addition to its varnished tubing used for electrical 
e committee’ s usual exten nsive docket series of ‘statements on the signifi- insulation (D 350). V arnished tub- 


of round-robin tests and other ¢ co- cance of tests would cover ver electrical ; ing refers: to braided cotton sleev- 


‘Operative research investigations is resis stance. These statements have _ ing coated, impregnated and 


continuing. “been published in the compilation coated with v arnis sh, lacquer, or, 
For y years, intensive we work has been of standards s sponsored by. the com- combination of | lace “que 2 and var 

under way on insulating oils, and a mittee. Additional revisions s for a nish, or similar coatings. Bi he term 

"paper is being prepared prese nting publication as tentative are to be ‘ “saturated /sleeving” refers 


the results of a rec vent extensive "issued in the ‘Methods for Testing sleeving impregnated 


trical “Insulation (D 48) are again 


survey cov ering the e deterioration of Insulating Oils, = but need 


.. transformer oils in use. It is hoped 
can be publishe od by the Society 


eel — 
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in 
s 
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changes are contemplated include 
sampling and testing 
untreated. pape r used in electrical 
insulation’ (D 202), natural block 
and mica, films suita able for use 
in fixed mica-dielectric capacitors | 
748), and methods of condition-_ 
plastics and e lectrical insul: iting» 
materials for testing 618). In 
connection with this latte proposal, 
a joint subcommittee which fune- 


Methods D 618, as follows: 
“(a) To adopt Standard Labor: 


— 


per cent ‘relative hu- 


_ Inidity at 25 C.) as a single standard and 
consider r all other procedures as primarily 


functional, to be specified in methods of 


test or specifications where functional 


ey 
‘conditioning is indicated, ‘and (b) to in- 


: clude at least one funetional procedure 
now in wide use for testing ‘substantial — 


quantities of plastics and thereby recog- 


nize existing practices. This school. of 
thought appre ciates the value of a single | 


standard but feels that Methods ‘D618 


will be useful docume ont if the 


revis sion as prepared, containing the 


Twenty Standards in the Field of Industrial 


Aromatic H 


intensive 
| in its” plus” 
“numerous comments receiv ed as a 
result Of wideapread cireul: arization— 
of the proposed specifications and 
She: proposed and 
tests, AS.T.M. Committee D-16 
on Industrial ‘Aromatic Hydrocar- 
* bons, which was organized just a 
ago, will: shortly” submit for 
letter ballot of the committee eight” 
proposed methods of test and twelve 
_ This action was approved by the 
advisory group pat its meeting early 
in April in New }¥ 
the committee 


will for 


Plas 


lopments took. we at ‘the series 

_of meetings held by Committee D-20 
on Plastics and its sube in 


‘Some 


specifications and tests, _and con- 


siderable research | inv avolving | meth- a 


ods of testing and rela ated 


a The pace at w hiel th this committee — 
has s be fune tioning has as put it 
among the forefront of A.S.T.M. 
groups and there is no 


be 


lydrocarbons 


ation i in its annua ual report inform: 


m the series s of co- 


‘operative distil ation tests 


= The test methods and specifica \- 


tions in course of are as 


follows: 

Methods for: 

Dete mining 

onstituents in Light 

Sulfide and Sulfur 
(Qualitative), 


Distillation 
“Acidity Wash of Be nzene, 


i? 


’ 


lene, and Similar Hy dro-— 


stics 

* 

Propertie 
(deg 

a Activ ities here involv e te ensile 


~and compressive properties impact, 
shear, fle xure, and bearing ngth. 
compressiv ve buckling | of 
long columns i is to be evi aluated and 
tests of low density sandwic +h type 
considered. 


new method of te nsion testing of 
thin films will be submitted to le tter 

~ Revisions in the method of im- 
pact testing are in course of 


“prov: al.. An exte nsive research pro-- 
ject” concerns a t test 
_involvi 

styrene others materi: als, Round-" 

robin tests will be 
anticipated on low-pressure lami-_ 

nates s (including the glass 

ST M UL 


Refined — ater W hite 


Gravity, Color, and Hy drogen — : 
Dioxide C intent 


functional procedure calling for drying at 
50 C. for 48 hr. It should be kept in 
‘wind that in common with all A.S.T. M. 
procedures, Methods D 618 are ‘subject to 
as -frequer nt revi ision as the subcommittee 
feels desirable - order to maintain a 
de licate betwee the idealized 3 
nd 
-objectiv es which we all hope for, and nl 
realistic compromises freque neces 
sary) to mi ake our methods use ful to a 
great number of people, ee 


4°45 

eit Under Standard Test 
rather comprehensive array of tempera- 
tures is given, . This represents a 
bination of civilian and military usage. 


It may be possible to discontinue some — 
= 


of the m afte the war,’ 
eer" 


id W Wash Be ‘nzene, Ba 
Xyle nes, Similar Indus trial Hy 
droearbons 
‘Solidifying Point of Benzen 


Copper Corrosion Te es 


‘tra, 
Specifications for: 


Nitration Grade Benzene 


Industrial Grade Be nzene 
Nitration Grade Toluer 
Industrial Grade Toluene 
Nitration Grade Xyle 
Five Degree Xylene 
Industri: il 90 Benzene 
Industrial Xylen 
Ten Degree Xylene 
Refined Solvent Naphtha_ 
Crude L ight Solvent N: aphtl 
Crude Heavy Solvent Naphtha 
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type). woul lb be evaluated 
from st tandpoint of impact, 


‘compre ssion, and bonding strengths. 


in “shear tests and work is unde 
on the subject flexure. 


Coopers itive tests will be started on 


eng 


wil be inv westigated for str 

Hardness Properties: 


ased on A.S.T.M. and 


certain | ernment st tandards, 


Rockwell testing ‘Proc has been 
drafted and is 


mined by two different procedures 


34 different plastics. On scratch 


1 


Se veral laboratories are 


to le titer 


— 
— 

— 
— 
— 

— 
— 
— 
lude the major load, the time of | 
— _ reading, limit_of the M_ scale, ete. | 
— technical committees. These notes 


table showin per cent was oe table .. be sent out for approv val. era- 
silts on 26 came in for discussion andamethod tive tests on determination of plas- 
indentation, scraping and fallin using an integrating sphere i is to be ticizer in cellulose ester plasticshave 
abrasive tests, was considered. Cer-_ drafted and affiliated. This may been prepared and will be « checked. 
tain methods have been developed. have possibilities for determining A procedure for synthetic resin im- 
proposed test for breaking re- light transmission. For testing pregnants v will be balloted on. Other 
sistance is to be rewritten and 1 again surface e irregularities, one method 


submitted for ballot. for r measuring the deviation of line materials extraction 


sight is to be prepared and : sub- phenol- de resins. 


peratures (D 621) are being circu- _In this field m many problems con-— discussions were 


Jated and also a new test for coeffi- front the dev elopment of a ‘Satis-_ 
Gent of cubical ex expansion. % Section fact tory test for weight loss on heat-— 
was directed to study new meth-— ing. Two drafts have been pre- 

ods ” testing for determining the - pared and other possible testing Re ld. The othe bl 

 heat- or flame-resis stant character- procedures are now to be considered. _ Pression | lem 

istics of the more resistant typesof <A questionnaire re relating to the effect namely 

‘such as the asbestos- and of w ater is being circulated to deter- involved various notching prc 


glass-filled materials. Possibilities mine just what t sort of t tests and Cares, sit believed that 


of determining the ignition tempera-_ Ww hat kind of permeability constants — Variations in the shape of the ape . 


tures of the more flammable types are desired. of the notch as well scratching 


by this se section. An interesting dis- oe * ce of 
type of heat distortion appa- revisions are being submitted to >the 5 
; ties of a plastic are such that the 

w vhich would obtain tempera ‘Society in the > specification require- of 
5 ture versus deflection curves. ments for cellulose acetate (D 786), _ Velocity of impact in th 


Optical ‘Properties: and “brittle” in its nature. W ide 


“plastics, and the group is considering i — 
These w was lively discussion on the by letter ballot changes in variations ean be eliminated 
T testing at low er velocities, when the 


_ Tentative Method D 672, haze of a2 
new requirements for ‘polystyre rene resin will break in a tough fashion, 


transpare nt plastics by photoelectric or. at higher velocities brittle 

cell, and important changes are to sheets, plates, and rods. _ It was de- 

fracture. In some instances the 

be submitted. The lower range of to use flow temperature as the 

haze will be changed from per sole criterion of classifying methyl velocity change during impact ma 

cent to 3 per cent, reference ‘to methacrylates into: rades. This be large enough to initiate a brittle 
on fracture » which changes to tough 


of the method for light — group has under y ‘way round- bef fore completion. Changing 


"measurements will be deleted, new tension tests of ‘ethyl cellulose, and 
perature was said to have a similar 
‘effect a change _ Velocity. = 


sented on evaluating flow hernc- 
teristics of | plastics with speakers 
covering the of a flat Plate 
-plastometer and a multiorifice com- 


drawings be prepared cov values are to included 


Sections A 
prepare programs her investigating 
+s the impact testing and several com- 
mittee members will cooperate. 


m method of measurement of haze relatively new field of analytical 
with -spectrophotometer i is re- procedures with tests on determin- 
it will be submitted to _ ing insolubles in polystyrene, , and a accompanying article on 
 round- robin test. checks. hether procedure | for determining free e tivities of D- 9 on Electrical nsu- 


a new method for measuring haze pl shenol and free formaldehyde is to 0 lating Materials, ae ae 


7 Ramee Research | portic m of the book covers in | some e detail — membership is continued in the name of 
the” ‘E.R.A. researches. ~Much A. E. Tooke, who is Superintendent 

activity relates to materials, of the Information Bureau, Dr. 8S. W hite- 
been the but the activities are not confined to this head being Acting Director as of January 
British Electrical and Allied Industries a Particular field. , 1945. Copies of this well-illustrated 
London, entitled The Association has been. member of of publication can be obtained by A.S.T.M. 

re Electrical angel ” This Bi “the Society for many years; their former ‘members who are ; 
Director of Research, E. B. Wedmore, their company stationery to Mr. R. 
its activities, in how the E RAL retired on 31, 1944, was E.R. A. 
‘is related to the electrical supply industry 
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that appeared in Bu 


‘NEW contacts mgd be established. other AS.T. M. affairs; for xample, 


Committee on District. Activities” with other groups. 


ing held Detroit on May 15. been hel 
tive ommittee for some time » that a Cu Mas LE 
ge nittee C. H. Fellows, Chairman, He: ad, Che ISTRIC CHARTER, ANU AL 
_committee, reed with Div. R tesearc h De De detroit Edison 
ties, and acting as a consulting and “ministrative. group review ved ‘in de- 
advi or roup to the ious dis Theo. Dresser, Jr, Chief En sngineer, t il sed che un es 
triets, would be very desirable, and | Calif, Charter covering district commit 


7 


at the same time, the committee w. Technical Disector, P & tees, and also a Manual which 
‘ould establish policies on the ambert, Inc., Buffalo, N. intended to be a 1 compe mpendium of 
of the respective districts, J. Ms scomb, Assistant to Vice- good practice. 
help i in effectu: ating these with "President, Inland Steel Co. Chien, “suggestions and problems were 


the local officers. Pre rev iously, the Tl cussed and evatuated 


district work has been reviewed R. W. Orr, RCA Victor Div., Radio Cor-— As the work of the Society ex- 


the Executive Committe e, which F-G. teinebach, Editor The Foundry, matters where Districts can 
Vice-P resident and Secretary, ‘Pe ‘nton 
now has transfe rred its responsibili- 


ublishing | Co., Cleveland, Ohio. tinue to. be helpful. «At the 

ties to the new group. -moment, for example,» there is the 

‘personnel as noted bel below, At present there are ten District possibility that: some of the Dis- 
BOI 


=f 
includes have been. very Committees in leading industrial ‘tricts will arrar ange to | 
active in A.S.T.M. affairs and, fur- centers and others have normally scheduled for presenta-- 
are conve sant with dis- authorized. Over the years the ition at the annual meeting, given 
problen ms ‘through ser vice on committees hav sponsored very by the authors at meetings arranged 
committees; they iecessful and interesting mee tings, ally; this will provide an 
re] a number of publications h: ave tunity “for” discussion; and com- 


NJ 
__ poration of America, Camden, N. Je ‘pands, there will be. a number of 


Considering the time of the meet-. 
ings, just before aster, and other 
factors, the attendance was consid- 
‘Div. “ered fav rora ible, and all those present 
Wright Corp., joined Mochel showed | ‘sustained interest, i 
Committees Bull alo and C a technical Speaker ‘covering program. 
: and on March 28 and 29, President Wa ‘Future Trends in Aviation.” | Brief | With these meetings, , President > 
H. Bates and Secretary-Treasurer notes” on the three technical talks Bates” has visited within the past 
L. Warwick spoke; N.L.Mochel, appear r below. ‘Mr. Warwic k year and a half eight of the ten dis- 
Manager, -Metaliurgical Engineer cussed recent developments in 8. 
We Electric C orp., In Buffalo, District Vice- Buffalo, District Secretary 
Chairman ‘of Committee A- 1 on ¥ Chairman 0. Ellis presided at L. Mayer r handled the many 
ad es and of the Joint C ‘ommittee or on __ the afternoon session al and d Chairman — PS _Tangements for the dinner and tech- 
Effect of T emperature, gave his i ins BL L. McCarthy ‘at the dinner ul sessions, and in Cleve eland a 
talk, “Shall It Be Cast? evening session, while in Cleveland Secretary R. T. Bay less carried out 
Forged? 2? or elded?” and in Buffalo, Chairman A. J. Tuscany presided, similar functions an 
urnas, Director of Re- introducing i in an interesting manner efficient manner. 


Warwick Spesk a Buffalo an the speakers and others present. 
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ve vs. Forgings vs. vs. Weldings 


interesting nations ate s, we re the whole making a conipact, 
on this subje ct, whic many may consider sound | assembly. 
a ‘controversial one, Mr. Mochel, who 
makes widespread a in his work of all 
three processes, s: aid that during w artime, “field. cited cases W or the othe very high pressure and temperature, 
particularly as the production tempo was “of the processes W wouk d most cer certainly con- which the ste am chest forged; the 
accelerated, we made use of welding, forg- tinue to be used. For example, huge loco- elbows and manifolds welded ae 
ing, and casting, all three, at top speed, _ motive bed frames, because of their compli-- ads another three-process job. 
and even the n, had difficulty in satisfying cated. shape and size, would ec continue to He stressed the necessity of 
i the hunger of Mars. He stated his con- cast . He mentioned a quite rem: warkable 
viction, bulw: arked by discussions with development—a_ cast-steel breech ring, are too far in the and the 
its savings in man hours and machine 
t unque most tool hours. In much o of the ¢ electrical r ma- 
activity or deve ‘lopment i in wartime metal-— = chine ry, welding has replaced cast iron and He concluded with the theme that the ac- 


be of assistance— in task, they are essential. ; 
urgical achievements was the widespread cast steel ‘| for many of the parts. There*has cepted ‘meaning of the word ‘ “versus” — 
an 


— 
and successful use of welding, = been some use of centrifugally cast shaft- castings versus forgings ‘versus _welding—_ 
i During the past two or three years there : ing for ships instead of forged | shafting. _ was “against, or a striving against, “s but — 


dev eloped black marks aga tinst all Primari y, however, his thesis was that the that there was a second 1 meaning, which 


‘ three methods. Forgings, for example, designers aa fabricators can most effec-_ 4 means “toward, or traveling in the direc- 
have shown unsound centers in ingots. _ tively use two or all three methods. _ He tion of,” and that this > might well be th 


PREY 


ere has been dirty steel, considerable mentioned ‘a merchant ship main drive, “condition in the years ahead, where we 


{ slag at times, with thermal cracks and ‘4 one of the C-3 craft, where the surface con- _shall have many applications which can Ss 


§ flakes. In castings, shrinkage defects have denser P and turbine _ Mountings — were 7 7 best be met by taking all three of the proc- 


been bothersome; there have been tears io welded; also the reduction gear casing. — esses and combining them. There will be 
and holes, and sand inclusions. And, turbine cylinders were cast, and the “keen competition ai and yet intelligent 


weldings, we have had broken ships, lami- pinions, turbine rotors ont other ordination i in y ears ahead.” 


"Notes on the National ol Bureau of Standards 


H. H. BATEs, Chief, Clay and Silicate’ Products Div. National Bureau of 


INCE it would have been im- which are as follows: E Electricity Weights connection | with glass—th he high re ‘fractive 


possible to describe adequately all of the and Measures, Heat and Powe Opties, index dispersion are required, 


_yast amount of work under way Bates Chemistry, Mechanics and Sound, Organic freedom from flaws, and he then. explained 
Nes ional Bureau of Standards, r. Ba Fibrous Material Met allurgy, , and the various prisms ths at are necessary. One 
coniined his remarks to on ma- Clay ay and Silicate Produets. ample was the type of glass used in 
terials. He | referred to the importance of During World War I, and World War Il oculars. He touched briefly on the various 
= establis! ng standards of | ‘measurement, arly, but ev ven during peacetime, kinds of optic cal glass re re quired, and men n- 
“such as length, mass, and the like, and then ‘the manufactures for the fact that produce tion had not 
been commercially because Of 


the divisions i in the latter a described some of the in 
ion 


Tend in Aviation 


Cc. C. Fu RNAS, Airplane Div. =e urtiss- Wri ght Buff: N. 
_ Dr. F "URN, AS, first of all re an hour, we'd | just have to mak make the ve very | rs); and i in ¢ conch travel, 13 billion pas-— 


ferred to the many y ramifications in this one! r miles. The air lanes in 1942, with 
subject. . To narrow his field, he discussed 7 ‘The w orkhorse ieee probably carry only 165 planes, far exceeded the 1940 pas- ee 
three questions—all pertaining to the trom 40 to +50 passenge: similar to the figure, and in 1944, with 2 279 planes, 
commercial field —and covering the pc post- present DC 4. A smaller trunk line would. had art record of about two 

_ War period, say about 1950. The ear a use a 20 to 25-passenger plane; billion passenger miles. Possibly by 1954 

— the we nes— feeding both of these will be a 10 to 15 oa _ there may be an i increase 0 of 700 per cent in 

passenger plane. or high-speed, de lure passenger travel, perhaps 900 per cent in 


How 2 = 
ge? service, coast- to-coast, for example, per-— mail, with a ‘tremendous cargo boost of 


2 How Fas tt 
How Mi haps planes carrying from: 80 to 100 pas- over 3000 pe r cent. This gives a mean of 


gengers would be used. Concer rning speed, about 850 per cent, and to handle this, it is 
He predicts that the planes will not Dr. Furnas we might hope for thought the air lanes woulk i need about 600 
huge, but there is no technical reason why the de luxe faster planes to travel at about planes. There would probably be a similar 


iy 


of pay load much as with our ocean in prospect. 

“vessels, will be the gov erning factor, plus ~The audience was particularly inter- 

the question of frequency of service. Ap- in Dr. Furnas’ analysis with respect automotive theies for a sada 

- parently the faster we we go, the more fre- to the number of planes. In 1940, travel —_— that.in 1910 with over two million cars, the | 

ing to the public trend. > In short, if there — .. the year, using 335 planes, mostly of lion more would be the maximu 

_ Were two planes a day, we wouldn’ t mind the DC 3 type; approximately seven a i 1940 we had 30 a Mais 

wad one or two, but if — were one lion passenger miles in Pullmans (7500 


1945 ASTM BULLETIN | 


should not be. The economic ques- 4 300 m. p. h., with »wer speeds of in international service 


quency of s service we must have, showed a billion passenger miles dur- industry felt that seven ‘and one-half mil- 
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Eve 


“aces, which undoubtedly 


have & great impact on the aircraft pay load. The third item was jet propul- 


industry. In first. position was radar, 


“tively light weight and heavy outh Gol fo ria 


sion, and, fourth, the helicopter, which he 


making possible the maintenance of sched- 


ules; sec ond, the Bas turbine, with its rela- 


Northern Ca 


ris living in of Mr. 
were: invited: to attend a dinner showing of the film, the A. S.T.M. 
meeting of the American Welding 


Soe iety’ 8 Section at the Engineers’ 


Club, San F rancisco, on the evening» 


of March 26, 1945. in The speaker of | 


the evening "was LaMotte Grover 
Welding Engineer, Applied Engi- : 


neering Dept., Air Reduction 
New York. Mr. Grover i 


A T.M. member and has been _ 


active’ in the Society’s technical of the technic al may 


committee work. His subject w as 


cf 
7 suppleme entary feature a sound film 


talk was ‘illustrated by: slides. As arried out by ] r Finley, he 


showing are welding of 


: 
stainless steel. There was an at- 
endance of “about 165 neatly 


District Active in 


[any members of the 
par ticipated i in the extensive 


Societies Council, of whic hAS. ‘T. M. 


is a member. The AS.T.M. Dis- Chairman BR. 


lembers rs Participate in 


Design and Construction of 
 Are-Welded Steel Structures.” 


A ME ETING being 


Los . Angeles by. the 
Southern California I istrict i, 
_ mittee, to be held in the Rainbow — 
za of the Mayfair Hotel on May — 

, at 6: 30 ) p. m. Two talks will be | 
as follow — 


cket De evelopment at California 
stitute Tee hnology— Frede rick — 
Lindvall, ‘Professor of Ele setrical and 
Mechanical Engineering. 
Rocke st Te sting—T: revor = Gardner, 
rvisor of Developmental Engi- 
neering f for the Rocket Project, Calis 
nia Institute of Tee q 


stressed particularly from the standpoint — ~ 


Welding 


the Ww ‘Society Section. 
ade to the instructive 

Grover’s talk and the 

members who attended were shown 
the e courtesy of being introduced by 
the speaker, mention be ‘ing made of Lindvall will rev review the de 
their me mbership in the Society. lopment of rocke ts at California 
ns San Branci ‘isco there is so muc Institute of _ Technology, Dr. 
intermingling of persons engaged i in Gardner w ill show design, testing, | 

— tee *hnical work that an individu: 7 _ and production n of rockets in colored 

ays finds himself an among. frie nds motion pictetes. 
Discussion will be presented | by 

Messrs. F. _ J. Conver verse, California” 

Institute « of Technology, and C. E. 
 Arrs nents the a attend: ance mmons, The T exas Company, both 
‘members a at this. “meeting we ere members of the Southern California 
yas arranged through | the District 
Committee Officers, EL 0. ‘Slater, 


Emery Co., Chairman; and 


Paraffine Cos. Inc., ‘Chairman, and 


P. ¥. Garin, Southern Pacific 
Secretory, respectively 
8.T.M. Northern California 
Secretary. 


War Production Conference with its sever: al ape rs. is in 
of publication issued this 


Ci alef, A atom Chala etric summer, The Symposium includes 


Co. AS ‘T.M. Disiriet Chi airmi interesting paper the late 


A. V. deForest and Betz, 
Magnaflux Corp. Vice-Pre 


Yo oung, limax 


trict. Committee _ Sponsored Panel} Molybdenum Co., , Was ge neral chair- 


f iP No. 4 4 dealing with Inspection and 


Identification of Materials, w ith 
E. ‘Stryker, Bell & Howell | 
chairman in of the district p progr: am 


"Magnetic article _nspection— Ww 


‘indies ated much interest in the diss 


Harold ‘Snavely, ‘Stall Pnginer, Claud 


of Methods of 
Non-destr uctive ests for” 


Physical 
Properties of Me tals—P. E. 


Fallow, Onts ario Research Foundation, 


i an of the panels dealing with in- 
vestment castings and magnesium 
tests and experienced visual examination. 
castings; several Society mem- 
dp more and more grades or ty pes were. 
ers ca iscus introduced to meet specific requirements. 
By 1940, over 600 grades of ferrous alloys 
‘Stry ker served as an . we ‘re in common use. The need for pre 
he panel . The attend- yn regarding the chemical 
at the ‘pane session. The attend- “i cise ‘information regarding the chemi 
ance was about 200 endl comments — composition of currently used grades of 
steels has been made more acute with the 
‘cussions. Abstracts of t wo of the advent of specialized heat treatments. ; 
talks ay appea ur below. With refe rence The relatively long consumption of tine 


eac ty pe was ide ntified simple 


the talk by Mr. Thomas, 
siderable materi: al on m: vgnetic 
= ticle inspection was published in the — 
De scember A ST M LETIN 
to the extensive Sy ymposium on ins 
Magne tie Particle Testing held in 
Philadelphia and this symposium 


chemical analysis these methods 

impractical for 100 per cent inspection of 

even raw stock. More rapid methods were 


needed to provide for ‘identification and 


Sev eral and have 
_ been developed to provide the steel man 
1945 


in even the so-called ‘ ‘short imethods” of 


strict | , 
— | 
by 
— 
| 
— 
— 
= the three speakers as f ollows: > 
— 
— 
ASTM BUT TETIN 


quick © re for identi fication. eal ine se fac ts have e been successfully a ill be identical to the reference | piece, 
‘Some of the sant recent of these = used and one is briefly described. It con- another percentage of the bars may cause 
principle of the ermo-e lectricity sts of applyi ing resistance heating for a move ement of the indicator toward the 
their operation. The existence of these controlled time to a standard steel bar and “positive” side of the Identometer sca 
¥ so-called thermo-electric currents Was dis- — a bar under test held together at one point. and a third toward the ‘ “negative” ir 
eovered by Seet beck in 1821. It w as Since the two pieces are heated and then This groups the ‘shipment into three 
- nated for instance, , that if the ends of a connected to a sensitive galvanometer the — parts. Then one chemical analysis of one _ 


copper and ‘an iron wire were fused may ed. each group will give ‘the 
gether and of junctions” heated, 


was generated, and current flowed group. a 
the copper to the iron wire. ter the junction of The ability of the Identometer to 


- In 1834, Peltier discovered that when an refe erence piece and the unknown piece is a aw stock exactly as to heats i is one of its 

glectric current passed through ‘the constant the emf., if any, is a result of the most important advantages. The validity 

junction of two me tals there will be either — dissimilarity of the specimens. = = of the ] Identometer test is not affected in 

evolution or an : absorption of heat. It is, therefore, _Possible wi h the the gre: great “majority” of applications by the 

dner, Also, Lord Kelvin concluded that in a Identometer to select a a bar at ‘random size or shape of material nor by its 
ns : out of a shipment of steel and with this 


bar ar r pic Kk out = of the re 


work out he fact that a diffe test as = instrument is and rugged, i 


of potential ex exists in a a single se section time as it takes to clean the steel at the ope perated conveniently near ‘ihe 
of metal when there is a tempe rature points of electrical contact, make the tow stock piles by means of extension cables — 


gradient between the e nds, This is know connections, and approximately three” connections. 


the Thomson emf. The thermocouple seconds for the test itself. at 


is a result of the of the shipment consisted of three 
Peltier and Thomson effects. “heats” steel, the Ide ntometer will This instrument is distributed 


eres the Dravo Co Pittsburgh; in the midwest by 
Sev veral methods of checking steel em show, that a ‘certain number of the bars Corton 


ests The third instrument, the Cyclograph,' 
te PEC AvANAG ¥ large variety of metals. It is not § sensitive 


= = to cracks and flaws of any type whateve er. 


_ Fundamentally, it consists of an ex- 
‘Taere are three — ‘the thickness: of the metal; if it 


_ tremely sensitive and “stable oscillator. 
testing instrumer its now in commercial use sound, a distance measured will be from The ose lator output is governed by the 


a rapid non-destructive. the erystal to the characteristics of a test coil whose proper-_ 
cting metals for various General Motors Corp. has developed a ties are in turn governed by "the magne tic 
All three of these utilize the very much simplified opera- eddy current losses occurring 
 ¢athode-ray tube as an indicating device. ting: on ‘the same prine ciple to perform into the coil. 
cathode-ray tube provides a prac- one specific job. By tuning the exciting 
tically _inertialess indicator. It can be oscillator to resonance, the | frequency 
used to examine more than one variable _ be found at which the wave length of the 
_ atthe same time. These facts have gov- ¥ energy introduced into the metal is some 
_emed its choice as the indicating device — —_— sub-multiple of the thickness of 
for the instruments described and have thin metal sheet. 
made their deve ‘lopment possible. ‘The second instrument called the Ferre = 
_ The first type of instrument “might be — graph is useful for inspecting magnetic regardiess of normal production varia- 
alled an ultrasonic crack detector. Its materials for differences in analysis and ‘tons ‘in analysis, stresses, or heat treat- 
major use is in detecting cracks and flaws heat. treatment. It utilizes the trans. ‘ment. 


in in metals it will several former principle. very low frequency is” ‘The ‘output may be be examined 


fed into a primary coil. Magnetic flux is we on a cathode-ray tube when small num- a i : 
; transmitted by the sample toa second: ary _ bers of samples are being tested. For in- 
coil, the induced voltage in the  spection of large quantities of pieces, the 
irestone, “Ur niv ersity” of Michigan, is 4 secondary ‘examined. oscillator output is demodulated and used 
bug —«Sxep instrument — which i is § This basic principle | has been in use for ‘ to operate relays and auxiliary ‘sorting 
4 being s simplific ed and» will: be produced § many years, but improvements embodied equipment ¢ or warning devices, 
“commercially Sperry Products, Ine. in the Ferrograph' include the use of a Fundamentally, the Cyclograph 
transmit low frequency which gives some only two things: correlate with structure 
gy into the piece correlation with remnant magnetism, the metal and with stresses within the 
of ‘metal being inspec ed. These pulses of filter circuits to analyze the s#cond-_ metal. Since structure is in@ueneed 
travel j in straight | line through the metal ary output: and select and amplify the diffe ‘rences in in heat 
th and will reflect from’ the far side. Ww on Seah odd harmonics, and the use of a 


again the cry stal, a voltage i is type tube to exam~ with st structure: makes | possible ay 


distinguish between them. It is 
essential that the Cy clograph correlate 

q 

with ‘significant variations in properties 


alloys 


= to any reflecting face can be meas- ‘This instrument is useful in distinguish- duct, 


on the cothodsany tube screen. ing fairly large differences i in analysis of 
Produced B. Du Mont Laboratories, — 
Tne., Passai N. 
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_ well in excess of 
i tions and discussion during the two- 


"session meeting sponsored by the | mor, guns, auxiliary gas tanks, ¢ 


Philadelphia District Committee at 


Franklin Institute on April 12. mue +h as 25 per cent. dise vussed 


The evening session at which J. ¢ g 

-Almen, Head Mochaical E ngineer, 
Research Labs., 

Corp., Detroit, on the f- 


fect of Residual tresses on sandwich 


t Philadelp Meeting on Stress 
Design Concepts 


most. important thing to keep in 


200, and the ques- must be kept low. 


parts, gears, and e ve n to rubber 

tires. i Const: antly he reiterated the 
sity Ol Ci ‘ 

necessity of careful analysis of a 

the facts. _ For example, he cited 


concerned. 


aircraft designe ri 
s where stress relieving, instead — 
helping had actually hs armed a 
‘material several cases where 
tests har ud given data that, while 
from the standpoint | of ‘test, 


mind whe discussing ‘these prob- 
lems is the structure al weight which 
Is fighting 


craft, after additions, such as 


sign and service ceability ofa Product, 


the weight m: may | be increased as as _ Were erroneous in dee iding on = | 


at length some of the ne ew higher ; 


at 
strength aluminum alloys, com. placin uc ing ce rtain parts of structures in 
paring them with the standard 24 compression was obtained by shot 


he ther n -conside red certain Peening or nitrating 


“Fatigue Stre ngth of Struc tural M Ma- core might be balsa or some ot 


terials, was particularly enlivened 


of wood, , and the “covering 


features. “But ey 


aluminum ; ; he also discussed experi- fectively demonstrated the 


Applic ution Engineer, — mental work done with certain ms peening in connection with h male. 


Southwark Div., The Baldwin Loco-— 
Works, ‘dene the SR-4_ 

Strain measuring equipment which 


has been developed. H. R. Gordon, type aluminum materi: al, either in 
sheet form or extruded, , seemed dto | of many hundredths of per cent in | 


‘Senior Aeronautical Engineer, Na- 
val Experimental Station, Phila- 
delphia, discussed Structural Trends | 
Dict tated by High Speed. It 
hoped to publish Mr 
paper in a 


was to join Mr. 


bee 


because he had been called out of the 


+ country suddenly. 


Almen in the ev: en- 


a wire strain gage and described 
the three esse nti: al components, 
ag namely, a type of 1 very fine resist- 
ance wire, frequently 
an “adhesive to 
4 
rigidly to a base which might be a 
paper bi ase. The gages are so sensi-— 
P tive they w ill show a deformation of - 


one millionth of an ine h per inch. 4 discussion, it is evidence that the 


Le The use of the gages is based upon 
Lord Kelvin’s law that with ch: anges 
7 in stress go changes in electrical 
resistance. These changes are 


small that very precise instruments 


_nesium alloys. 8. 


Sist strains on the aircraft. 


issue of the —_ planned the » program for the meet- 
Buu LETIN. Dr. Horger who ‘mentioned woul d present 


ing session could not Present tion with design. The material 


i Gibbons distributed samples of 


to the interest in Mr. Almen’ 
marks. His ts alk was notable not 
copper- nickel, only for the subject” matter, but for 
fasten the wire its ‘length. When technical 
7 audience will sit without uneasiness, 


_ to increase » the strength and effec- 4g 

are required, and use | is made of the tiveness ess of materi: al, w: as that failure 

WwW heatstone br idge, oscilloseop eS, 


and cast iron by showing on a 
gr: aph the value of normal fatigue 
e nndurance limits, then after 
peening, the chart had to be unrolled 
and unrolled to show the ine ream 


The use of certain 
plastics was noted, but i in the fin: 
analysis, he pointed out that the 
more or less conve ntional higher 


provide the: best. “properties to re- the 


In introduci ‘ing Mr. -Alme en, Tee +h- ise manner the gist” of his 


‘nical Chairman F. -Tatnall, who rem arks, but eve ry materials tech- 
nologist and engineer should be ae- 


quainted with the rem: arkable 


some revolutionary ideas in connec- ‘sults s obta aine through Mr. Al 
‘men’s work. Several of his "papers 
been published, and some are 
noted here. 
Dimensional Value of Lubricants in 


Design (SAE Journal, Transace 
acts Fallacies of Stress Deter: 


Dura ability of Automobile Gears, 


presented was as not only very 
thought- -prov “oking, but the manner 
presentation through exhibits and 


de monstration added immeasurably 


and without anyone making ‘his I, Spiral- Bevel Gears, Part 2, 


Transmission Gears (Automotive Indus 
tries, 1937, and October 
1937). 
On the Strength of Highly Stressed, 
= amically Loaded Bolts and 


exit, through a two hour, ten minute 


subject i is of very vital interest. a nag ; 
_ Perhaps the basic premise of Mr. 
Almen’ s comments on residual |stres- 


ses, and whether they can be used ~ 


will not take place in compression = 


It is not possible to present ina |! 


to m leasure and record the but primarily i in tension. Thus he 
electrical changes in the strain ; gages. demonstr: rated two pieces of glass, 
The gages can be scanned the sheet one ‘of which 


h 
rately or they may be arranged in had been 


heated and quenche 
multiples up to several hundred placing the surface in compression. 
Ww hich can be scanned autom: tically. 


wi be se This would susts ain eight; 

his paper, Mr. Gordon | re- where as the other piece | ‘could not 

ferred to the problems of buffet, flut- stand: the strain, and fractured i 
and vibration With Which every stantly. This theory v was trans- 
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4 


Shot Blasting to 
stance (S. 1E Journal, Transactions, q 
51, No. 7). ph 
Peened Surfaces Improve Endurance 
Machine (Metal Progress 
May, / , Sept., 
one of the papers no noted: hid 
cal, engineering, and production depart- 
‘ments. Unless all of these departments 


Sept., 1943). 
The following i is an excerpt from 
the duty of the 


have ‘an understanding of fatigue phe- | 
pomena and the factors that promote 
sine they “cannot recognize th 


eir 


Staff Executives 


BASED upon the 


<j 
4 


1% 
“recommendations of special Ex. 


‘ploratory Committee of Staff Execu-_ 
‘tives, it is proposed to establish | a 
Conference of Staff Executives of 
Member Bodies and Associate Mem- 
bers rs of the American Standards a 


“among association executiv es of the 
American standardiz ation mover me ent, 


Exchanging information among 


Member Bodies and Associate Mehen 
“regarding their respective standardiza- 
“tion activities, policies, and procedures, — 
Promoting better _understanding 
mong association executives of the pur- 
poses, Organization, policies, and proced-— 


ues of the American § Standards Associa- 


age 


@ a means for such staff 
@ecutives to discuss matters of mutual 
interest to ASA and its Member Bodies 
{Making av available to the Board and 
ice of the Association a group whose _ 
_avice on request might be helpful to the 

advancement of the ASA. 
‘Conference will be author-| 
forums for discus- 


son of standardization n_ problems 
and _activ tivities of broad national 
"Significance. felt thane forums 
vill provide a means for promoting — 
the standardization movement 
among the member bodies and other 
Organizations potentially inter- 
ted i in stand: ardization of further- 

the desirable cooperative rela- 
tions between these bodies and the 
ASA, and « of promoting ac aequaint-_ 


Promoting better understanding 


ss Irene Blunt, 


A 
been een suggested for discussion are: 


they manufacture. ‘There is no definite 
of dem: arcation between mechanical 


causes of fatigue and insist ‘that | 


equally competent examination for me- 


chanical causes ‘be made. U ‘ntil this 


and metallurgic: al factors that | contribute > done, \ we cannot hope to make full use of © 


to and there must, therefore, 
etween the met: al- 

hangin and engineering fatigue special- 

such there is is, or the metallurgist 

must posse 


_manding new metallurgical miracles, 
4 would be very helpful if the metallurgists | 
would be less willing to metal-. 


collaboration between 


cu es of these bodies and the e 


> In order to implement the forma 
tion of this Conference and to carry 


a Conference Exec- 


on its : activities, a 


_utive Committee of nine -members deal with technical 
been appointed under the chair- 


manship of CL arwick, Secre- 

_tary-Treasurer, A AS.T. M., , the com- 
plete » personnel of this Executive 

Committee being as follows: 

Ww arwick, Secretary -Treasurer, 

ican Society for Testing Materials, 

Secretary, Nations al 

Percy Bugbee, General Manager, National — 

Fire Protection Association, 


. J. Donald, Man: aging Director, Na- 


” tional Electrical Manufacturers Associa- 
C.B. LePage, Secretary, Ameri- 
ean Society of Mechanical Engineers, 
Herman Lind, President, American In- 
stitute o of Bolt, Nut and Rivet Manufac- — 
larry B. L indsay, Secretary- -Treasurer, 
Grinding Wheel Manufacturers 


T. E. Veltfort, Manager, Copper & Brass 
Research Association, and RP 

John A. C. Warner, Secretary and Gen- 
eral Manager Society of Automotive 


Enginee neers. 


1. 


2. The relationships between industry 


Be and Government in standardization work, 


3. The practical significance and po- 
_tentialities of industrial, standardization, 
s and type standardization, and 
5. hat can the ASA do to promote 
and strengthen the standardization work of 


its Men Member 


Such discussions : 


be ve ery helpful. 


M BULLETIN 


stead of correcting their own faults. Tt 


Representativ ves of 3 these 


The “legal aspects of za- 


our engineering 


Ekholm, A Alen Weed: 
and Steel Co. bn Chairman of the 


aad the qualifications of the Philadelphia District Committee 
presided, with Mr. Tatnall acting 


There was 


as T echnical ( ‘hairman. 


= 


discussion } prese nted by. a number of = 


leading authorities present, includ- 
ing C. A. Adams, H. Styri, J. M. 
W. Johnson, and R. R. 


7. 


7 nology and Standards 


Institu 


ards has been organized i in Chile . 
standards 


problems. The Institute is to study 
coordinate industrial and sc 
tific problems relating to ‘national 
production. it. will investigate 
— materials, develop plants for new 


A Nationat Research 
te of ‘Technology and Stand- 


-indust ries inv estigate technical 


Problems for the government 
priv: , develop ) technical 
standards, sponsor “promation of 


and act as ‘a research 


oa Institute are ‘the U niversity of 


Chile, _ Chilean ean Institute of Mining 


ber o of Chilean organizations, 


government and industrial, will be 
members the new- Institute. 


plus officers of the University com- 


governing Council. The 
- Director of the Institute is Francis — 


Mardones whose headquarters” are 

in ‘Santiago, Chile. It is of | es 
a to note that among the s 


AS.T. M. members in Chile, "the 
Laboratory for Testing Materials 


been 


University of Chile, 


affiliated with A'S.T.M. 
The present. representative ii 
Thomas, Manager 


rials, 
fall 
ed a 
while 
— 
luct. 
— 
ated 
— 
ifter 
ease 
it in 
— 
‘his 
— 
— 
— 
are 
ts in — 
ete 
— 
| 
_ 
iner. 


be 


ae Correction i in Mercurous 
for Copper Alloys 
ATTENTION | is called toa 
‘correction that should be made in the 
Tentative Method of Mercurous Nitrate 
Test for Copper and Copper Alloys (B 154 
41T). The method at present calls for 
"the use of “10 ml.” of nitric acid. This 
be “13 mi.’ ” and to-line 4 of 


ure re B), nd line 8 of Section 3 (c). ~~ 


_ These changes should be noted on p 
“ _ 1652 of the 1944 Book of A.S.T.M. Stand- 
’ ards, Part I, and on page 302 of the com- 
pilation “A.S.T.M. Standards on Copper | 


and ( Copper r Alloys,” 


be 


Production an and Design for 


A.I.M.E. Metals Technology is published 
a Symposium on Production and Design 
Limitations and Possibjlities for Powder: 
Metallurgy Parts. The twelve papers 


comprising the 96-page symposium are by tion and by-laws. The office of the Secre- 


leading authorities including a number of 
active in A.S.T.M M. Committee B-9 


Metal Powders and Metal Powder 


Products. Dr. F. N. Rhines in his fore-_ 
word points out that “ “Open ‘discussion 
either through #3 literature. or pod 
assembly serves a highly useful amen 
in furthering : a general understanding of 
applications and developments in a par- 
_tieular field. The research man to a large 
extent relies for guid: ance upon the needs 
expressed by the engineer. Furthermore, 
interchange of ideas not only increases 
some knowledge, but stimulates 


: thought.’ ’ The symposium in addition to 


Nitrate Test 
interesting discussion, Cc opies of this i 


Chicago); 


is made the 


« 


papers has a considerable amount of 


of Metals Technology can be obtained from 
A. I. M E. Headquarters, 29 W est a6 h St. 


NATIONAL organization 


ia knov as “The Instrument Society of 


a)? 


“America was instituted in Pittsburgh in 
April by ‘delegates from some 15 
measurement control inst rument_ 

groups. The purpose of the society y will 
be to advance the arts and sciences that are 
connected with the theory, design, manu- 

facture, and ‘use of instruments. The 
society is _nonprofessional, and les 
membership to any person, firm, or in- 


fe stitution interested in the objectives of the 


 socie ty. tem officers w rere ele 
: Preside nt, A. F. Sperry 

Vi ice- President, C 

Y2); Treasurer, C. E. Fry (Pitts-— 
burgh); Secretary, Richard -Rimbach 
(Pittsburgh). Various committees were — 
appointed to proceed with the organiza-— 
tion work, , and preparation of constitu- 


tary is the temporary | office of the so- 


ciety and is located at 1117 


W olfendé le 
St., Pittsburgh 12, 


“y 


following Society : appointments: 


L. Mrver, Atlas Lumnite Cement 
s a member-at-large of Committee E-8 on — 
Nomenclature and Definitions, succeeding 

Cloyd M. Chapman, deceased. 


Manufacturing Co., and chairman of Com- 
mittee A-1 on Steel on the S.A.E. Iron and 
Steel Division, and Rosert J. PatnTer, 
Assistant to the Secretary, A.S.T.M., and ‘7 
Secretary, Committee A- on Steel, as alter- 


General Dyestuff Corp., 


place of K. H. Barnard, Pacific Mills, on the 


H. Moraan, ‘Robert W. Hunt Co., 


Sectional Committee on _Fastness of 


T. Maucoum, The Chapman Valve 
Manufacturing Co., on the Joint Research — 
Committee of A.S.T.M. and A.S.M.E. on 
_ Effect of Temperature on the Properties of. 


and 
R. E. Hess, Assistant Secretary, A.S. T. M., 

reappointed as representative and alternate, 
A.S.A. “Mechanical 


Standards Co on_ the 


Sons Cc arpet R. E. Hess, 
T.M. , reappointed as repre- 


- gentative and alternate, respectively, on the 


Tensile Test with Automatic Stress-Strain 

Recording Device. Photograph courtesy 
Research Laboratory, Midvale Co. From 
in - short article by F. B. Foley in the Mid-— 


Consumer Goods. y 


HH. Lester, Watertown Arsenal, chair- 


<i of Committee E-7, as A.S.T.M. repre- | 
ws sentative on the War Committee on Safety | 


-_Code for the Industrial Use of X-rays. an 

8S. Metropolitan Life Ineurance 

Co., chairman of Committee D-6, as A.S.T.M. 

representativ e on the Advisory on 

TAPPI Testing Division. 

W. Crum, National Research Council, 

as A.S.T.M. representative on the American _ 

Documentation Institute. 
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Catalog 80— 


L. Mocuet, Westinghouse Electric 


Springfield Ave., Chicago 47, Ill. 


logs and Literature. 


SCHLEICHER & Scuur 


116-118 West 14th St., New York 


N. Y. Bulletin No. 67 covering § & 2 
American Analytical Filter Papers for se 
in Chemical Laboratories. Covers rela. 
_ tive values of retention, then details vari. 2 
ous series, such as ash- free, ash-low, hard. 
ened, tear- proof, etc. Page size 614 by 


in., 24 pages, illustrated. 


TABER MENT Corp. RP., North 
onawanda, N. Y. This twelve-page 


splendidly illustrated folder covers the 


_ Taber Abraser test and gives full details 
of the testing set, and the several acces. 
_ sories including the shear hardness attach 
ment. This abraser is designed to dupli- 
cate in measurable terms the rubbing 
abrasion encountered in 

Page size 814 2 by in. 


W. _Dierert Ca. 9330 Ros 
law n Ave., Detroit 4, Mich. One-page 
leaflet describing the ’Glotemp Combus. _ 
tion Furnace used for steel mat 


_Tunning carbon analysis. 


(1936-42 Fifth Ave., Pittsburgh 19, Co, 


— ratus and Burrell Manual for Gas Anal 
ysts.” The first part describes laboratory | 
models, portable _ models, gas purity 
testers, replacement parts, "reagents, ete, 


The second section (Burrell | Manual) gives _ 


characteristics of some commercial gases, ‘i 
apparatus, preparing it for use, analy — 
procedure, calculations, pages, 
Moline, Ill. A tw elve-page 
_ entitled “1944 In Review” briefly describes _ 
the past year. _ Mentions various products * 
manufactured. 
ENGINEERS SPECIALTIES Division, THE 
UNIVERSAL ENGRAVING AND 
“Detail (Graph-Ty pe) Engineers 
describing two types, the new Baa’: - 
Picker X-Ray 300 Fourth 
_ New York, N. Y. A profusely illustrated | 
Industrial X-ray Units.’’ Describes 
portant uses of low-voltage radiography, 
raphy, details of Picker 5 to 50 KVP In 
dustrial X-ray Unit—X-ray tube, cap, 
_ and cabinet. 
Precision Screntiric Co., 1750 
entitled “Precision (F reas) Tempera 
ture Control Cabinets.” This 48-page, 


_ principles of analysis, asse mbling the 
—ilustrated. 
AMERICAN MACHINE AND METALs, INC., 
major activities of the company during 

Inc., Buffalo, N.Y... A booklet, 
_ twelve-page folder entitled “5 to 50 KVP | 
typical applications of low-voltage radiog-— 
tube ‘support, transformer, control ca 
Catalog 
“4 84 by ll-in. catalog, covers the exten- 


sive Precision- -Freas line of 


control cabinets. Sections of the 
fusely illustrated catalog are 


general specifications, methods of heat 


transfer, general purpose ovens, cabinets 
uses, hazard-ss afe cabinets 
incubators, special- built equipment, and 
dial thermometers. It is of interest to — 
note that Dr. Freas designed and built his ae 


“Burrell Gas Analysis 


= 
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(These Reports a 

or on the 


Report of the mmittee. 5. 


A general re port on Society activities, in-— 
duding. a review of membership, | 


— tions, finances, new headquarters, and ad 


ministrative matters dealing with commit- 


tee activities and the Society’s relations with 
yarious other organizations. Reference is 
made to important new developments grow- 
ing out of critical examination of Society — 
problems by the Special Study Committee, _ 
 luding extension of work in the stand- 


of ardization of tests and specifications for ulti- — 


mate consumer goods; the study, develop- | 
ment, and standardization of methods of test 


of simple or composite materials in actual or — 


Simulated service conditions; changes in 
methods of publication of technical papers; 
3 and changes in the administration of Society — 


affairs, involving among other things the es- 
~ tablishment of a Board of Directors as the oll of Committee B- 20 


governing body of the Society, requiring 


— of the charter and by-laws of the 


> 
This progress briefly the 
activities of eae committee during the past 

Report 10 on Standerde 
Vassar, Chairman. 
‘The numerous new and revised tentatives | 


and tentative revisions of existing standards © 


accepted by Committee E-10 during the year > 
are listed. 
mittee with respect to emergency standards 
andemergency alternate provisions are also’ 
Ly recorded. Steps are being taken to deter- 
. mine the desirability of the Society under- 


taking standardization work in the ad of al 


leather and asbestos- cement products. 


Report of Committee / At on 


Report of Committee A-3 on Cast Tron. 


MacKenzie, Chairman. 


Report of Committee A-5 on Corrosion of 

and Steel. Hocker, Chairman. 
Data are given with respect to the cor- 
-rosion studies at various locations including | 
f a report of ins spections at the Annapolis loca- 


tions of the No. 22 gage copper-bearing and — 
noncopper- bearing corrugated black sheets 
_ Which have been exposed since 1916. Also 
included is a detailed report containing 
sults of atmospheric corrosion tests on wire — 
wire products after about. 
at eleven test =? 


we 
a The tentative sj specifications for nickel and 
ickel-base alloy clad steel plate are recom- 
mended for adoption as standard. Revisions 
th the standard specifications for chromium- 
nickel alloy-steel castings are under con- 
_ Sideration. It is reported that a second 
round-robin tension testing program dealing 
_ With the effect of specimen preparation has 
" = completed and that the program on at- 


eing continued. ‘ap 


<j 


tentative specifications for rope-lay- 


The actions taken by the com- | 


3 


Popers. 


of B-1 on Copper and 
_ Copper-/ -Alloy Wires for Electrical Con- 

J. H. Foote, Chairman, 


stranded copper conductors, having bunch-_ 
stranded and concentric-stranded members, 
for bunch-stranded copper conductors for 
@lectrical conductors are recommended for 
_. adoption as standard as revised. Revisions 
in the standard specifications for tinned soft 


= annealed copper wire for electrical pur- 


_ poses, for soft rectangular and square copper 
_ wire for electrical conductors, for concen- 


plates, as well as the tentative test for 

expansion (pin test) of copper and copper- 

alley tubing and method of mercurous ni- 

trate test for copper and copper alloys are — 

recommended for adoption as stand: ard. 


of Committee ot on "Die-Cast 
. Townsend, 


Metals and 


progress report reviews briefly the 


tric-lay-stranded copper conductors, hard, 


medium- hard, or soft, and for soft or an-— 


-nealed copper wire are recommended for i im- 


yn Non- 


Metals and Alloys. E. Thum, Chair- 


st 
This” progress report. reviews briefly the 


of the committee during the 


of Committee B-3 on of 
Non-Ferrous Metals and S. 
‘This report reviews the activities 

of the committee during the vear and men- 

_ tions various projects which are under way 
including a study of the effect of settling of 

q fog on the rate of corrosion of selected mate- _ 
rials and plans for galvanic corrosion tests on 
atmospheric exposure of two > magnesium — 


alloys. 


Report a 4 on Electrical- 
Heating, ‘Electrical- -Resistance and Elec- 


Chairman 


ties of the 
_ work which is under way looking toward the 


preparation of specifications for chromium- 


nickel-iron alloy castings (35 per cent nickel, 


ter of fine wires, a new method has been 


diameter calculated. 


toy wires of 0.002 in. in diameter or less. 


mhethod for determining the strength 
welds in wires used for leads is under consid-— 

to 

Electrical 
Contacts prepared by the committee has re- 


eration. The 1945 
Bibliography and 


Supplement 
Abstracts on 


cently become av ailable. 


Report of Committee B-5 on Copper and 


Alloys, Cast and Wrought. 
Harnden, Chairman. 


_yllium-copper alloy strip, 


alloy wire, and copper-silicon and copper- 
zine alloy 


spec ifications under the jurisdiction of the 
The revised classification of 


‘committee. 


cast copper- -base alloys is also appended. 
corrosion tests of stainless The tentative specifications for copper-base 


progress in covering the ac activi- 
ee various subcommittees refers to 


15 per cent chromium, balance iron) for 
high- temperature service. Because of 

‘difficulty of accurately measuring the diame-— 
preps which is still in draft form, in which 

200-mm. length of wire is weighed and the 
It is intended to apply — 


Fi ive proposed tentative specifications are 

included as follows: specifications for ber- 
special grade, 

beryllium- -copper alloy ‘strip, bery llium- 
ate alloy rod and bar, beryllium-copper 


castings. Revisions are a 
recommended in eighteen of the tentative © d ; 
specifications and eleven of the standard a ects sponsored by the joint committee in- 


q 


 stren of prt the test 
for sealing of anodically coated aluminum, ; 
asl and the test for weight of coating on anodi- | 
tally coated aluminum are recommended for 
adoption as standard. Revisions in the 
specifications for magnesium alloy products. 
are under consideration. The report in- 
cludes a description of the system designat- 
ing aluminum allovs adopted by the com- 
r% mittee. Results of the exposure tests of 
anodized samples are appended. 
4 Report of Committee B-8 on Electrodeposi- 
ted Metallic Coatings. R. J. McKay, 
p roposed tentative : spec ifications for “well 
mate finishes on zine are appended as well 
2 as a report setting forth the results of in- 


 spections to date of electrodeposited 

coatings on steel. The emergency specifi-— 
oe: cations for electrodeposited coatings of lead 

on steel are recommended for public ation — 
as tentative with slight revision. Revi- 
sions are also recommended in the tenta- 
tive specifications for electrodeposited coat- — 
ings of nickel and chromium on steel, on 
copper and copper-base alloys, and on zine Bt 
and zine-base alloys, and in the tentative 
methods of test for local thickness of elec 


Report of Committee B-9 on Metal Powders 
and Metal Powder Products. “WW. A. 


Report of Committee E-2 on ectrographic 
Analysis. V. Churchill, Chairman. 


of Committee E-3 on 


Analysis of Metals. G. F. Lundell, 


Report of Committee E-4 on 
Wyman, Chairman, 7 


of Committee E-7 on Radiographic 


“Mochel, Chairman. 


A br summary of the 
uring the year in the various research proj-_ 


cluding tests of tubular members subject to _ 
internal pressures, relaxation tests, effect of — 

variables on the high- -temperature properties 
“of metals, and comparison of short-time tet 


n and sha for 
orgir bars, and she pes, 


ETI 


1945 Reports and 
Use 1940, ASTM or will be included in later issues of the ASTM 
ULLETIN. See_p.5 of this issue for a more complete explanation. 
| 
by 
page 
tails 
port of Committee B-7 on Light Metals i 
= | 
| 
ges, 
| 
bes | 
let, | | 
| 
| 
ap, 
| 
N. 
ee, | 
eport o oint Kesearc ommittee on 
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Repent of A.WS.—AS.T. M. 
mittee on Filler Metal. Deppeler, 


_ Records the recent approval by Commit- 
tee E-10 on Standards of an extensive revi- 
sion of the tentative specifications for iron _ 
and steel arc-welding electrodes including the 
: — as information of a guide to A.W.S. 
A.S.T.M. Classification of Iron and Steel 
Are Welding Electrodes. It briefly reviews 
the work of the committee and considera- 
tion being given to other specifications for 
metal of nickel, nickel alloys, copper 


and copper-alloy electrodes, sti 


steel arc-weldirg electrodes. 
Report of Ressarch Committee on of 
F.. Moore, Chairman. 


Alley Steels for Air- 
R. D. Haworth, 
, end A. F. ‘Christian, Wyman- Gordon 


An unusual condition of alloy steel forg- 
ings, shown by fracture examination and 
termed “grain coarsening,’ has attracted 
considerable interest in recent years among 
the manufacturers of highly stressed air- 
raft engine parts. While a small amount of 
grain coarsening has no harmful effect on 
physical properties, a larger amount de- 
creases toughness, and hence the condition 
_ should be eliminated from aircraft engine 
members asfaras possible. 
he The appearance of large grains or ‘‘facets"’ 
on the fractured surface of fully heat treated 
forgings was generally considered indicative 
of ov erheating during the forging operation. 
However, it has been clearly demonstrated 


that this condition can be produced in certain | 
_ heats of steel at normal forging temperatures. | 
Other factors equally as influential as heat 
and" are (1) the time at temperature 


and (2) the amount of reduction during the > 


- Photographs of fractures after various heat 
_ treatments are shown and a complete set of 
-% fracture test standards are presented. Opera- 
_ tion of the test in production is described as 
sal as the results which have already been 
achieved. A study of the present state of — 

_ know ledge concerning the cause and mecha- © 


nism of coarsening is also 


"The: Effect Iron Content of Cupro- 


Nickel on ‘Its Corrosion Resistance in 
“Sea Water.” A. W. Tracy” and R. L. 
The American Brass Co. 


Data are give en on a laboratory inv 


tion concerning the effect of iron additions to — 


cupro-nickels on the corrosion resistance of 
the alloys exposed to ‘sea water’ in motion. 
‘The “sea water” was a 3 per cent solution of 
sea salt. Sheet metal specimens were tested 
by attaching to fiber disks which were ro- 


tated in the test solution and tube speci-— 


mens were placed in an experimental con- 


The extent of corrosion is determined on 


- metal specimens by measuring losses in 


thickness by means of arp-pointed mi- 
crometers. Corrosion of tube specimens is 
judged from visual examinations. = 
tests show quite conclusively the effect 
of iron content in improving the corrosion re- | 
P sistance of cupro-nickels in sea water and 
_ indicate that as the nickel content of the 
_ alloy is decreased, increasing amounts of iron 
are required for optimum corrosion resistance, 


.~ Effect of Combined Stresses on the 

Mechanical Properties of Steels at Tem- 
peratures down to —188 C. D. J. Mc- 
G. W. Geil, and R. W. Mebs, 
Bureau of Standards. 


eylindrical specimens at temperatures down 


to —188 C., information h has been obtained 


* These were and distributed 


through the request blank qe in A.S.T.M. 
_*iBu LLETION, No. 133, March, 1945, p. 40. 


From results of tension tests of notched 


the of notch angle, root. 


radius, and temperature on strength and 23 


ductility. Chief attention is given to carbon 
_ steels in annealed and in cold worked condi-— 
_ tions. Diagrams have been developed to— 
> show the influence of combined stresses, 
concentration and temperature 
‘ yield stress, ultimate stress, technical cohe- 
- sive limit and ductility. The diagrams show 
the combined influence of temperature, tri- 
axial tension, and stress concentration in 7 
We 
4 The Effect of nm in Fatigue on the 
Endurance Life of Steel. J. B. Kommers, 
University of Wisconsin. 
he purpose of the experiments was to de- 
termine the effect of overstress on the endur-— 
ance life rather than on the endurance limit _ 
of steel. Specimens were stressed for a 
limited number of cycles at one stress level 


and were then tested to failure at either a 14 described. 


a higher or lower stress level. If the endurance 
life i is decreased a certain percentage at one 
stress level, does this mean that the endur- 
ance life has been decreased the same per- 

a centage at a subsequent higher or lower level? — 


In general, it was found that this is not the 


WwW the initiel overst ress is high and the 


final overstress lower, the damage to endur-— 
ance life is, in general, greater at the final 
than at the initial stress. When the initial | 
stress is low and the final stress higher, the 
- damage to endurance life is, in general, less 
the final than at the initial stress. 


“The Analysis” of Steel 
with a Direct Reading Instrument. M. 
Hasler and H. We Dietert, Harry. W 


A set of instruments termed the ‘ 
tometer” is described which 
reading, spectro-chemical analysis of steels 
and other alloys. Three instruments are 
volved—a special twelve-receiver, grati ng 
spectrometer; a recording console; and a 
source unit. Extended tests show that the 
4 quantometer is equal or superior in accuracy 
- to the conventional spectrographic installa- 
tion due to the elimination of photographic 
recording with its attendent variables. 
sults are presented showing the successful 
application of these instruments to the high- 
speed analysis of manganese, chromium, 
nickel, silicon, copper, molybdenum , and 


“Quan- 


x of the Mechenien | of Rusting 
Low Alloy Steels in the Atmosphere. — 


Harry _Copson, ~The International 

along with an examination of weather data 
and some weight losses. Copper and nickel 
steel render sulfate corrosion 
- more insoluble by forming complex basic 
sulfates. On mild steel the sulfates in the 
oe rust are relatively soluble and promote cor- 
j rosion but are washed away by rain. On 
alloy steels the sulfates are less soluble so that 


i corrosion is slower, but less sulfate is washed 
F away and more accumulates in the rust. T he . and soft enough not to interfere with machin- 


- percentage of sulfates in the rust increases as 
loss decreases. Severe corrosion 
certain edges was due to the wash of rain. | 


Charges in Carbon and 
denum Steels during Prolonged Heating 


ae at 900-1100 F., as Affected by 
oxidation Practice. _ George as = yO particular meeting | the “requirements satis 


United S States Steel Corp. ie 
Anmealed and normalized samples of 
per cent carbon and of 0.1-0.2 per cent. 
carbon-0.5 per cent molybdenum steels of | 
different deoxidation practice were heated at 


900, 1000, and 1100 F. for periods up to 5000 ‘4 - discussion on the part of J. 


hr. and then subjected to hardness tests and 
to for _micro- 


ASTM BULLETIN 


A Statistical Analysis of the Total imme. 

sion Tests of A.S.T.M. V, 
Committee A-5. V. V. Kendall, 
-tionalTubeCo. 


_ This paper is a review of the work of Su 


committee V of Committee A-5 on Corrosion 
_of Iron and Steel, since its organization, It 
consists primarily of a multiple correlation 
study of the total immersion test data a 
lected by Subcommittee V to determine the 
individual and joint effects of carbon, 
manganese, phosph#rus, sulfur, con, 
be n the of steel. 


Calif 
ornia In. 


: The novel design features, of a — 


mS 


beam type corrosion- -fatigue machine and the 
technique for damaging specimens is briefly — 
A method for evaluation of cor. 
rosion fatigue damage is given. This method — 
is based on a procedure for making sulfur — 
prints (contact prints) of the crack patterns — 
on the cylindrical surfaces of a damaged — 
specimen turned down to successive radial 
depths. These contact prints are analyzed, 
the crack profiles (polar diagrams) drawn, 
and the depths of crack penetration meas. 
ured. _ By using several specimens, the rate — 
of crack growth can be determined, provided — 


3g 8- 


a 


x 


Practical “Electric ce Strain Gage 
Procedures for Structural Tests on Ships. 
W.V. Bassett, Bethlehem Stee! C Co 


paper is in this issue of the 


Bulletin 


Single-Strip Compression | ‘Test for Sheet 
Materials. Harry LaTour and Don 
A Wolford, The Rolling Mill Co. 


A This | paper presents a new jig for testing 
sheet materials in using a flat 
single-strip specimen. The jig prevents 
lateral buckling of the 7. imen by providing 
- continuous support in the form of flat guides. é 
Both ends of the specimen extend beyond the 
jig body an amount exceeding the total de- — 
formation during the test. Consideration is — 
given to the length of these extensions so that 


compression properties can be obtained on 
materials having yield strengths of 180,000 
pel. and even greater. 
Results of single-strip tests on steels hav- 
ing thicknesses between 0.010 and 0.050 in. f 
and yield strengths ranging from 50,000 to 
180, 000 psi. are given for the new jig. a 
_ Tests made by the authors show that com- 
pression stress-strain data can be obtained on — 


dant materials using a routine procedure re- 
quiring about the same time and care as & 


compar ble tension 


Observations on the Appearance Welding 
of Malleable Castings. H. A. Schwartz, 


7 Ira Young, and James Hedberg, National 
Malleable and Steel Castings Co. 


The paper concerns itself only with welding — 

to improve the appearance of malleable cast- 
ings. Such welds must be reasonably ductile 


- ing at rates normally used for malleable cast- 
ings. _ The use of white cast-iron welding rod i 
a subsequent complete malleable anneal 
is time consuming and greatly retards the — 
output of an annealing department. 
Welds made with soft steel and with mone — 
metal followed by rather short tempering | By 
heat treatments are described; the latter in 


factorily. 

Since the literature seems barren of data 
regarding the metallography and i 
distribution of welds, this aspect of the 

Phe authors had the benefit of advice and — 

J. Kanter 
with the senior 


q 
4 and J. ‘Subcom 


_ temporary 


~ 
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The a Fatigue Properties of Some 
Hard Lead Alloys in H»SO,. David J. 


- termined on a rotating beam machine of the 
eantilever type at 1785 rpm. The endurance 
limits of these four materials were de-— 
termined: (a) in air, the specimens being 
with vaseline; (b) in 38 per cent 
H:SO., the acid being applied to the speci- 
mens by dripping; and in air after the 
cimen had beer previously corroded in 

$80, while stress free. The endurance © 
va limits obtained in (a) checked many of those 
reported in the literature, all tested 
at high speed. From the results obtained it 
was concluded that the corrosion-fatigue re- 
 gistance of these alloys in H»SQ, is a running 
ne balance between fatigue strength and cor- 
rosion resistance. here was good correla- 
tion between the results in (ay and (ce), bu ut 
not with (b). This shows that if the cor- 
¥ rosion and cyclic stress otcur simultaneously 
damageistobeexpected” 
mechanism of corrosion-fatigue action 
in lead and lead alloys in H:2SO«4 was ex- 
amined. It is believ ed that the PbSO, film 
x opened — up over the underlying grain 
boundaries by elastic deformation of the 
grains and by the tendency of the lead to re- 
crystallize. This allows the acid to attack 
the grain boundary creating a notch. Once 
the notch has started, the corrosion-fatigue 
 erack is propagated intergranularly by notch 
action, it being shown that lead is extremely 
susceptible to notch action at the speed 
studied. Itis felt that the “breathing” action 
in the crack during cyclic stressing probably 
also contributes to the crack propagation oat 
in a minor way. Experimental evidence is 
offered in ‘support of these proposals. cae 


45 
“The fatigue | properties of pure . lead, tel- 
-jurium lead, 1 per cent antimonial lead, and 


by 


The Calculation Electrical Contacts Under 
|. Shobert, ll, 


method is derived calculating the cur- 
rent rating of electrical contacts under ideal 
conditions, which involves the contact forces, 
ardness, resistivity, heat conductivity, and © 
the chemical and metallurgical properties of | 
the materials. Based on experimental data 
taken by several companies, calculations are 
shown to be applicable to some fields of con- 


for others. The use of proper safety factors 

which must be chosen for various fields of 

application is suggested for the use of calcu- 

ds lations. Using the formulas which are — 
_ derived based on previous work on contacts 

, and using the ideas set forward in this paper 

concerning the factors which limit contact 

_ temperatures, it is possible to set an upper 

limit on the current which may be car ried by — 

‘ any particular set of contacts under a given | 
pressure. On the other hand, pressure re- 
quired on a set of contacts to handle a certain — 

: current may be calculated on the same basis. 
Cast to Size Impact Specimens for Alumi- 

hum Sand Casting Alloys. R.A. 
American Smelting and Refining Co. 

‘te! The production of satisfactory cast to size 

_ Charpy impact specimens in sand by means 
_ of a matchplate is described. A design per- 
mitting the production of both unnotched 
and V-notched specimens in a single casting 

containing a total of 26 specimens was 

veloped. A commercial aluminum casting 

' alloy containing 4 per cent copper and 1 per 


gent silicon was used in the investigation. 
Tension properties, cast to size impact 
Properties, and impact properties of com- 
parable types of machined specimens in vari- 


ous heat-treated conditions are reported. 


commercial storage battery lead were de- 


3 


ability 
and the degree of reproducibility of results 
and a series of cooperative tests to determine © 


tact operation and not sufficiently complete _ 


Report of C-8 on Refractories. 
rength and, refractori- 
ness of air-setting refractory mortars and 
tests for thermal conductivity | of refrac- of 1 bag of portland cement to 2 b 
tories, insulating fire brick, and fireclay re-— 
as well as specifications for air- 
recently ac- 


Cement, Concrete, Lime, Refractories, 


Masonary Materials ay 
Committee C- 1 on 
Bates, 
No formal recommendations are 
made at this time, but proposed specific 
tions for portland- -blast-furnace slag cement 
_ and a proposed method of test for fineness of 


portland cement by the Blaine air- perme-_ 
_ ability apparatus are appended as informa- 


tion. Also included as information are 


_ the specifications for portland cement and in 
the specifications for air-entraining portland 
cement, as well as in the methods of sampling 
hydraulic cement. résumé is given of the 
= tivities ‘of the committee including a 
cooperative study to determine the depend- 
of the mortar bar expansion test 


the day-to-day variations in fineness values 
- determined by the turbidimeter and the air- 


permeability methods. Included are exten- 
sive reports and a tabulation of data on com=— 


parative short-time tests for sulfate resist-_ 
ance of 121 commercial cements. 
ra 
Reo of Committee C-4 on Clay Pi 
ong Riedel, Chairmart 
This brief pr report _refers to the new 
tentative specifications for extra strength 


x 


clay pipe and for standard strength lay 
sewer pipe, accepted by Committee 1-10 
during the year, which had been een by 


all the specifications for standard strength 
and extra strength clay pipe which are now 
available, and are considered a definite step 
toward obtaining nat ional uriiform stand- 
for clay pipe. standard recom-— 
mended practice for laying sewer pipe is 
looking toward possible revi 


sion. 

Report of Committee C-5 on of 


is mé to consideration 
given to revising the proposed methods of 


proposed revisions to be recommended in 


wa 
_ brick, high heat duty fireclay 
super duty fireclay 


and spelling of refra actory. 
brick, and 
brick are also recom-— 


Report of Committee Cc 12 on Mortars for 


reinforced brick 


Unit Masonry. Theodore |. Coe, Chair- 


Reference is made to , 


og en to the preparation of specifications for 


mortars for unit masonry’ and to revising 
the tentative specifications for mortar for 
masonry. Research has 


“a been conducted on methods of test for ef- 


- strengt h of pre 


Committee C-4 in an effort to coordinate — 


florescence of*mortars, particularly 
e use of efflorwicks (standard clay units). 


"Report of Committee C- Glass 


Report of C-15 on 


Glass | Products. 


uis Navias, Chair- 


tured Unie, | 

Chairman. 

indicated in this brief report, of 
the research and other activities of the com- 
mittee have been somewhat curtailed due to | 


_ wartime conditions.+ In the light of experi- / 


4 


ence, revisions are recommended in the 
tentative specifications for vitrified clay filter 
block for trickling filters. 

of Commiticn C- 16 on Thermal 


Insulating Materials. 


The tests for compressive 
formed block type thermal 
insulation, for thermal conductivity of by i. 
materials by means of the guarded hot plate, ; 
and for covering capacity and volume change 
upon drying of thermal insulating cement 
are recommended for adoption as standard. | 
A résumé is given of the activities of the | 
various subcommittees. Reports studies _ 
, being made of method for determining he - 


fire tests of window assemblies which it is ex- | 


pected will be submitted to Committee E-10_ 


a 
during the vear for publication as tentative. 4 


It is mentioned that the committee is pre- 
- paring a method for conducting fire tests of | 
4 wood using the fire tube apparatus developed 

by the U. S. Forest Products Laboratory. 
A number of fire tests of roof constructions 
are being conducted looking toward revision 
the 


a 


we 


ceiling constructions distinet from flower 


constructions. 


Report of Committee C-7 on Lime. W. 


Voss, Chairman. 


Tests for pending at 


J. D. Sullivan, Chairman, 


fractories, 
setting refractory mortars, 


It was concluded that multiple Charpy Bs, cepted by Committee E-10 on Standards for , 
as tentative as recommended 
_ by Committee C-8, are appended to the 


impact specimens could be cast to size in 
Sand» which would give consistent values 
@luminum casting alloys. A marked skin 
| effect was noted for the unnotched specimens | 
_ Of the alloy which doubled the toughness as" 
compared to similar machined specimens. _ 
Notched _ | specimens gave equivalent impact 
Properties for test pieces either 

Casting or by machining. 


1945 
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report. The panel test for resistance to 
thermal and structural spalling of fireclay 
test for work- 
ability index of fireclay plastic refractories — 


plastic refractories and the t 


are recommended for adoption as standard. 
Tentative revisions a 


applying to the standard 


4 


methods of panel test for resistance to ther-_ 


Inge 


standard methods of fire tests of — 

building construction and materials. 
tention is also being given to the develop- 
ment of a method of conducting fire tests of — 


li 
_ :2:9 mortars prepared from the limes. Ig 


tested 30 


manufactured 


and 28 days. 


a 


ty 


*The of Portland 
Interground Vinsol Resin. 
— Blaine, Jason C. Yates, and John R. 
a Dwyer, National Bureau of Standards. 

3 were made on 64 commercially — 
air-entraining —_ portland» 
cements cont: ruining interground Vinsol 
resin to obtain information on methods— 
of testing. Data are presented in tables — 
and figures on the fineness and water 
quirements of the cements, the amount of - > 
entrained in various pastes, mortars, end 
concrete, and the tensile and compressive 
strengths of test mortar specimens at 3, 7, | 
The tests reported furnish in-— 
forraation rel: to some of the recent 


changes in methods of test and specification 
requirements of cements. 
*Properties of Highly Dolomitic 
7 Masonry Limes and Certain of Their 
- Cement-Lime Mortars. G. J. Fink and 
a Emil Trattner, National Lime Assn, 
A Presents the results of tests of the six com-_ 
mercially available masonry limes of a new 
type, the highly hydrated dolomitic limes. — 
Data are presented on the chemical and — 
physical properties of the limes, on the physi- — 
cal properties of mixtures in the yous fl 
ime tested as masonry cements, an pe 
order to simulate more nearly the 
of job use, additional 1:2:9 mortars were also 
min. after the initial mixing and 
after the mortars had been subjected to suc-— 
_ tion for 1 min. All the limes contained — 
rcentages of unhydrated oxides and — 
g¢ w expansions in the autoclave; all had <~ 
plasticities and high water retentivities. All 
the mortars made with these limes exhibited _ 


good workability and unusually high water 
- 


— 
| 
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— Equati¢ ions and graphs are given from which 
od Young’s modulus can be determined if the 
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etc., Means of a 
Specific “Gravity Balance. 
Eugene V. Barrett, Of Public 


nme 

hydrometer method of particle size 

_ determination of soils and the Wagner 

Por Turbidimeter method of determining the | 

_ specific surface of cement are briefly discussed — 

together with the assumptions and incon- 

-_veniences of these methods. = 

_ A method is described which eliminates the 

- computations and corrections of the hy- 

= drometer method and which permits the de- 

av termination of the percentage of particles 

finer than 0.0015 mm. to be made in 1 hr. the 

20 min. instead of the 24 hr. inane by the 
hydrometer method. 


termination of the surface of cement 
o without calibration against standard samples. 
Stress Conditions for the 
rated Concrete and Rock. Karl Terzaghi, 
Harvard University. ca 
a5 This article deals with the effect of pore 
water pressure on the strength of concrete 
and rock. An analysis of the results of tri- 
axial compression tests on jacketed specimens > 
7 a and on unjacketed specimens leads to the con- 
clusion that the test results can be explained | 
3 assuming that the individual con- 
stituents of unjacketed specimens are almost — 


surrounded by the permeating 


liquid. The decrease of the total area of ton-— 
tact between solid and liquid due to low or 
_ moderate confining pressures is unimportant. 


The Effect of Reposted the 
Bond Strength of Concrete. C. 


- commodates six pull-out type specimens to 


which load is applied through levers at a rate 
7 _ of 52,000 repetitions per 24 hr., is described. 
—_— > Rectangular specimens varying from‘ to 10 
in. in length and using a 5/s-in. round re- 
inforcing bar were subjected to as many as 
5,000,000 cycles of load. It has been found | 
that, as the number of, repetitions of loading 
increase, the static pull-out strength 
creases. The ratio of the static yon el 
strength after 5,000,000 cycles, to the static — 
pull-out strength of pilot specimens not sub- . 
ss Jeeted to repeated loading, was found to be 
about 50 per cent for specimens 5 in. long and — 
subjected to a load equal to approximately 50 
; 7 per cent of the static pull- out load. When the 
— load applied to the specimen was reduced to 
@ ea cent, this ratio decreased to 13 per cent. 
; Values are also reported for the other embed-— 
lengths. Early investigational work 
the fatigue strength of both plain and re- 
_ inforced concrete is briefly summarized in the _ 
~~ and an extensive bibliography is given. | 
for ‘Computin Elastic Constants 
from Flexural and Torsional Resonant 
Frequencies of Vibration of Prisms and 
Cylinders. 
Assn 
The differential equat s 
used for flexural vibration of prisms are ‘ex- 
amined. It is shown that correction terms — 
that have been proposed in recent papers for ~ 
the effects of lateral inertia are in error. 
Goens’s solution of Timoshenko’s differen- 
i tial equation is found to be ia good agree- — 
geent with more rigorous solutions from the 
_ mathematical theory of elasticity if the shear 
- eonstant K’ is given the 
proper value depends on Poisson’s ratio, be-— 
ing | about 5/6 for = 0,8/9foryn = 1/6, and 
0. 
- The resonant frequencies of flexural vibra- 
tion of thin beams, wide slabs, and cylinders 
are found by analysis to differ only slightly 
ff the bearns, slabs, and cylinders have the 
, same lengths and the same radii of gyrationof — 


4 


down to those ~passing a 200-mesh sieve. 


weight, dimensions, and resonant frequency | 
of a specimen are known. 

- Torsional vibration of prisms and cylinders 
is discussed. _ Equations are given for Pois- 
_son’s ratio in terms of the torsional and 
flexural resonant frequencies of a specimen. 
Methods for progucing and ing given 

Vv 

A Comparison of Absorption and Sound-— 
mess of Maine Sands. Andrew Adams 

and Horace A. Pratt, University of Maine. 
A esries of teste on n Maine sands indicates 
that the result of the magnesium sulfate 
Sends test (C 88-41 T) may be very 
pia estimated from the result of the a 
sorption test (C 128-39). Standard A. S.T.M. 
test results which were based on 62 Sands 
well distributed over the state. The weighted 
soundness loss may also be predicted from — 


procedures were followed in obtaining the 


z the loss on the 14-mesh fraction alone, as 


4 indicated by a high correlation between them. ; 
‘Test Criterion an Material. 
S. H. Ingberg and N. P. Setchkin, Na-. 
tional Bureau of Standards. 
The term ° ‘incombustible,” while 
recognized use as indicating materials that 
will not ignite or burn, is indefinite in its — 


fined testing procedure. Among _ testing 
methods, that adopted by the British Stand- 
British 


application unless referenced to a 


ards Institution, Standard 476— 


_ 1932, appeared to have the most promise a 
achieving the intended purpose. this 


method the sample is heated gradually dur- 
ing the course of 1!/: hr. in a ashes al 
electrically heated furnace tube up to a tem- 
perature of 1382 F. (750 C.), and observa- 


A 
tions made of occurrence of flame, self-in- | 


duced glow, or of gases that can be ignited 
byapilotflame. 
_ Tests were made with a range of materials | 
by this method, including asbestos i 
tions with up to about 10 per cent of com- 
bustible constituents, acoustical and heat-_ 
insulating materials with a larger range in 
combustible content, and samples of mag- 
nesium, aluminum, aluminum alloys, tin, and | 


zinc in arange in particle size. The tests were 


conducted according to the British Stand 

ard and also using the same equipment, by a | 
modified method, involving hes 
equipment to the final temperature, 1382 F. 
before introduction of thesample. 

Pure aluminum, duralumin, and 
Fins with silicon and with copper silicon 
and iron, were indicated as incombustible by 
both methods, with samples in particle size 


_ However, aluminum paint powder contain- 
ing 1 to 2 per cent of oil and 0.4 to 0.8 per 
cent of iron ignited readily by both ——— 
Magnesium was also ignited by both methods 


_ with samples of particle size from that pass- ; 


- ing a 325-mesh sieve, to a single piece 2 by 
le by '/2 in. The ignition of tin and zinc 
more dependent on size test- 


Automatic Accelerated and Thaw- 


ing Apparatus for Concrete. C. 
_ Wuerpel and Herbert K. K. Cook, ‘Corps of 


detailed structural and 


einen is given of a newly developed ap- 
_ paratus for automatically and rapidly freez- 


* ing and thawing 3'/: by 4!/: by 16-in. con- 


crete specimens. __ The temperature of the | 


E capacity load of 102 specimens is reversed © 
in 


from 42 F. to 0 F. and from 0 F. 
a 2-hr. cycle. 


to 42 F. 
Typical results of tests con- 


proper value. The ducted with air-entraining admixtures, ag- 
gregates, and water-cement ratios as vari- 


ables are presented to illustrate the practi- 
= of using the apparatus for a 


ngineers, . Army. 


and paper products. Five of the tentative 


neous 


Miscellane 


Report of Commitice D-1 on 1 Paint, Varnish, 
Lacquer, and Products. W. T 
Pearce, Chairman. 
The tent: ative Oiticies 
oil, the tentative methods for evaluating — 
the degree of resistance to blistering of or- 
ganic coatings on metal when subjected 
immersion or other tests involving ex. 
_ posure to moisture or liquids, and the tenta- i 
_ tive methods of analysis of barium sulfate, 
_ mica pigment, magnesium silicate pigment. _ 
aluminum silicate pigment, and of diatomace. _ 
ous silica pigment are recommended for ; 
_ adoption as standard without revision. 4 _ 
proposed tentative procedure for operating — 
# light and water exposure apparatus (carbon- 
are type) for testing paint, varnish, lacquer, _ 
ie and related products, proposed tentative 
methods of producing films of uniform thick- 
ness of organic finishing materials on test_ 
af panels, and a proposed tentative test for 
evaluating the degree of resistance of traffic 


aints abrasion are appended. ix 


Report of Committee D-2 on Petroleum 

= and Lubricants. A. Boyd, 

‘The method of analysis of petroleum sul- 
-fonates, published as information last year, 
_ is recommended for publication as tentative. _ 
Revisions are recommended for immediate 

_ adoption in seven of the standard methods 
7 of test under the jurisdiction of the commit- et 


tee. Reference is made to the reorganisation 
of Technical Committee B on Lubricatin 


Committee G on Lubricating Grease. 
_ comprehensive report on a proposed method — 
for aximum pour points of 


ia 

method of test included as 
A new proposed method of test for total 
_ olefinic and aromatic hydrocarbons in gaso- 


dine i is also included as information. ‘a 


_ Report of Committee D-3 on n Gaseous roils 
A. W. Gauger, Chairman 
This progress report summarizes 

_ tivities of the committee during the past year, — 
including the studies now under way onthe 

determination of calorific value, specific 

gravity density “4 fuels, deter- 


4 on Road and Pay- 


\ateria 
This | re eport reviews briefly ‘the activities 
of the committee during | the y year. ing 


j Report of Committee D-5 on Coal and Coke. 
A.C. Fieldner, Chairman. 

is recommended that the method 
‘tumbler test for coal be adopted as standard 


with minor revisions and that a revision of 
4 


A 


tolerances between duplicate deter. — 
- minations of volatile matter in the standard 
methods of laboratory sampling and analy- 
sis of coal and coke be published as tenta-— 


— of Committee D-6 on Paper an 

Paper Products. L. S. hoe: Chairman, 


Seven new tentative 
= included, as follows: Test for ply adhe — 
sion of paper and vulcanized fibre, test for 
absorption by bibulous papers of water 
and writing ink, test for degree of wet cur! 

paper, test for water vapor permeability 
sheet materials at elevated temperature and 


7 


- paper, and test for tensile breaking stren 


and wet tensile breaking strength of paper : 


May 1945 


¥ 


ils and to the formation of a new | 
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tee E-10 during the year resulting in the 


"methods oft test. under the jurisdiction of the 7 Report of 12 on Soaps | sod 


committee are recommended for adoption as 
ndard. A résumé is given of the work iia! 


tion of . number of new methods of test. 


A new tentative ‘method of chemical 
| 


‘revisions in the tentative definitions of terms 
Report of Committee 7 on Wood. relating to soaps and other detergents, and 
von Schrenk, Chairman. tentative revision of the standard methods of © 

mann vo sampling and chemical! analysis of soaps and 

soap recently approved by Com- 
_ mittee E-10 on Standards on the recom- 

4 eon: Bi of Committee D-12, appear in 


is to whic h have 
oe taken to broaden the scope of the com- 
- mittee to include activities on a variety of 
and tetrasodium pyrophosphate (anhydrous) and 
the subcommittees. Presents new pro- ‘sod 
: i tentative methods of determining — for liquid toilet soap, the tentative methods 
content of wood, including for water- -immiscible organic 
a volatile with steam in sulfonated and sul- | 
> > 
4 are te the chemical analysis of industrial metal cleaning 
compos comr ‘ 
tke methods of testing veneer, plywood, and pe revision. for adoption 
other wood and wood-base materials com- — 
prising several new test procedures which 


the present Report of Committee 13 ‘Textile 


P ioe tentative methods of test for 
rayon cord are under consideration as well las 
proposed revisions in the standard methods of | 


Report of D- 8 on on Bituminous 
Waterproofing Roofing Materials. 
J. S. Miller, Chairman. 


on cones, and in the tentative general 
methods of testing cotton fibers and the 
Report of Committee D-9 Electrical In tentative methods of quantitative sis 


Chairman. | 

‘ Report of D-14 on Adhe 

The proposed methods of test for gas of Committee D-14 on esives. 
tent of insulating oils are recommended for x R. Truax, Temporary Chairman. 

as tentative. Revisions are 


2% 


recommended in the tentative specifications _ This first report of the recently organized — 
for flexible treated sleeving used in electrical committee on adhesives gives information — 
insulation, and for natural block mica and concerning its scope of activities and sub- 
‘mica films suitable for use in fixed mica- committee structure. While no 
dielectric capacitors; also in the tentative | 
methods of testing molded materials and _ presented at this time, considerable progress 
varnished cloths and varnished cloth tapes _ has been made in reviewing and compiling 
used in electrical insulation, in the methods a Ff existing information and in developing, 
of sampling and testing untreated paper =a ——- and checking test methods. 
in electrical insulation, the methods of condi- == The committee is planning to sponsor fl 


tioning plastics and electrical insulating symposium on adhesives which will be con- 
materials for testing, and in the test for cerned with the methods of testing caiceds, 


— stores and related products, and a 


Other Deter ents F. W. Smither, Vice- .-—s Proposed tentative method of test for acid 
bd number of dark-colored rosins are appended. 


The committee has under consideration a 


~ Records ‘ the approv: oval during the 5 year by “4 


tentative method of test for determining 

cement content of soil-cement mixtures. 
Reports completion of a new test for specific 

gravity of soils and reviews the activities of 
the committee in considering other m methods 

of testing soils. 


mane of Committe D-19 on Water for 
Industrial Uses. Max Hecht, Chairman. 


for total aluminum: and geminum 
ion, manganese, dissolved oxygen, and silica 
in industrial waters and — a recommended 

_ practice for sampling boiler water from sta- 
tionary boilers, which are being recom- 


the report. The tentative specifications for ; Committee E-10 on Standards of a new > 


appended to the report. Reference is made 
to considerations being given to a recom- 7 
mended practice for measuring corrosion in 
water supplies, based on the National Dis- 
trict Association corrosion tester. 
Report of D- 20 on on Pi Plastics. 


testing and tolerances for tire cord, cal mended for publication as tentative, are 


= 


procedure for determining ammonia — 
in phenol- formaldehy de molded materials 
R d for publication as tentative. 


ifications and methods of test 
developed by Committee D-20 as well as in . ; 
the tentative method of conditioning mate-— 
rials before and during testing, method of 7 
testing and in the tentative recom-_ 
-mended practice for molding test specimens. — 
The test for water vapor permeability o 


: specifications or snethoie of test are = Revisions are recommended in several ten- _ 


power factor and dielectric constant of the need for the preparation of specifications, Batre sheets and the descriptive nomen-— 


¢ electrical insulating materials. A revised = character and scope, and what has 
_ statement concerning the significance of the been done and its 18 ae for ee: 
~D-10 on Shipp ping 
Dahill, Chairman. Twelve new proposed tentative 
Specifications for nitration grade 
toluene, and xylene; industrial grade ben- 
q zene, toluene, and xylene; industrial 90 
“refined, crude light, and crude heavy solvent 
~ naphtha. Methods of test for determining 
specific gravity, color, and hydrogen sulfide 
and sulfur dioxide content; distillation; 


Reference is made to the recent reorganiza- 

_ tion of the committee and to the revised sub- 
- committee structure. Methods of test for 
shipping containers in revolving hexagonal 
drum box testing machines, and a drop test. ; 
anda compression test for shipping contain-— 
_ ers have been prepared and, it is expected, _ 

will be submitted to ard Soc for 
as tentative. = 


wash and acidity of benzene, toluene, 
xvlenes, and similar industrial aromatic Rs 


clature of objects made from plastics 


ommended for adoption as standard 
Reference is made to a number of new and os 
revised tentatives accepted by Committee 


E-10 on Standards on the recommendation 


Committee D-20 and to the current activi- 


is of the subcommittees including those of 


tion of the Specific Grevity si Wood 

end Plastics. §£. George Stern and Paul 

Dear, Virginia Polytechnic !nstitute. 

Using a mercury-balance -_volumeter, the 

recommended A.S.T.M. methods for 


hy drocarbons; solidifying point of benzene; termination of the specific gravity of wood 


_ paraffins; and a copper corrosion test are 

ort of Committee D- on Rubber and also recommended for publication as tenta- 
-Rubber-Like Moteriols. Simon Collier, . Appended to the report are the re- 
Chairman. sults of cooperative distillation tests using 


the method being recommended for publica- 
Proposed spec ications for natural rubber tion as tentative in comparison with two | 


cups for use in hydraulic actuating alternative methods. Also appended is 


Prepared jointly. by the Society of Automo- 
tive Engineers and the A.S.T.M., are 1ecom- 
mended for publication as tentative as ap- 
pended to the report. Also attached are a 
Proposed recommended practice for condi- Report of Comaltion D- 17. ‘on Naval 
tioning of rubber and plastic materials for E. Grotlisch, Chairman. 
ods for identification and determination of The tentative methods of sampling and 
synthetic elastomers which are likewise grading rosin are recommended for adoption 7 
being recommended for publication as ten- _— as standard without revision and it is recom- 
tative. Reference is made to the activities mended the tentative methods of 
of the c committee, including the submittal of sampling and testing dipentene and pine oil, 
a number of recommendations to Commit- the methods of testing tall oil, and the defi- 
_ nitions of terms relating to tall oil be re- 


- report of a special committee on aromatic 


tions and methods of test as well as revi-— posed tentative methods of sampling and 


and plastics can be simplified. — Complete — 
description is given of the suggested method. 


rs _ Comparison is made of the test data for two 


materials under observation, yellow poplar 
and tenite, and obtained acc ording to the 
various testing methods employed. Re 

_ advantages are listed to justify the use of - 


in the Interpretation of Small- 


are often used in the research laboratory 
at treating plants to determine the ree of 
‘fire-retardance of chemically proce: 
ber. Although a great variety of data can be 


"acceptance of five new tentative specifica- | vised and continued as tentative. New pro- Pe obtained, the common value to be established 


sions in a number of the tentatives under ad 


testing pine tars and pine tar oils, proposed | 
_Turisdietion of C ommittee D- 11. 


tentative definitions of terms relating to 
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stance, such factors moisture content, amuel 
density, and chemical content may be re- Lipson, Frankford Arsenal. 
- investigation is recommended to deter rmine An apparatus for measuring the thickness | 
the exact of — - ane variables on test of nonmagnetic films on steel is described and 
Fesults. consists essentially of an a-c. energized 
solenoid containing a soft iron core in its 


“Effect of and Humidity _ field. Determinations are made by vertically 
positioning the energized solenoid and core 


alternating current power source, and its 
relative insensitivity to ‘voltage 
variations. 


Effect of Dimensions of Seccimens 
the Precision of Strength Data. John 
Tucker, Jr. Bureau of Stand- 


it has been demonstrated in 
certain tests that the mean strength and the 
seatter in strength of a group of like speci- 
mens will differ from like values obtained in 
specimens of other dimensions. 


\ 
and K. uring the distance through which the solenoid 
ason onsanto emica oO. may then be raised before its attraction for 
a 
measurement, utilization of standard 
jection molded from these formulations and : 
_ physical properties were determined by stand- 
ture over the range from —25 C. (—13 F.) 
to 80 C. (176 F.), and of variation in relative | 
effect of exposure to weather on tensile 
properties of two of the formulations are 


of the Effect on “the 
‘Strength of Compression-Test 
Tucker, National of 
Standards. a 


Se 

Correction factors have t este shilichal ir 
Standard Method C 42-44 to adjust the 
strengths of shorter specimens to the stand. 


ard length of twice the diameter. = 
_ This paper demonstrates that the variation Wo 
in strength with change in length is depend- . 
ent upon several distinct factors, each opera- 
tive in separate ranges in length. great- 
est correction for the shorter specimens de 
pends largely upon the strengtn of the 
crete, and it is fallacious to use one correction _ 
factor for a specimen of one length-diameter 
ratio for all concretes.§ 
_It is shown that by the use of g aller 
diameter spec imens a_ range in “length. 
diameter ratios may be used in w hich the cor- 
rection i is small. em 


i 


F ! df the core overcomes that of the magnetized — 
Four molding compound formulations, core for the steel basis metal. This distance 
_ covering a range of flow gradings were pre- varies inversely with the thickness of the 
pared from medium-acetyl (37.7 per cent) 
A.S.T.M. procedures. The effect 
yield and ultimate s strengths: tension, 
elongation, modulus of elasticity, yield 
humidity at 25 C. (77 F.) over the range 
from 0 per cent to 100 per cent were de- 
termine 
presented also. The practical 


i 


The pape 
extends the application to other types o of 

specimens. It also shows how the mean — 
strength and scatter in strength may be pre- © 


‘ 
It Is not that engi- 


dicted for specimens of different dimensions — 
and how dimensions may be advantageously 

selected. The soundness of the utilization of 
small test specimens is is demonstrated. io ’ 


bj er the specimen, permitting the core 
lose Acetate Plastics. Hayes, contact the surface of the coating, and meas- 
af f higk ( ) film. _ The chief features of the instrument are 
_ and four from Nee, -acetyl (41.0 per cent) its portability, rapidity and accuracy of — 

a cellulose acetate. Test specimens were in- 
strength in tlexure, and impact strength re- 
sulting from variations in ambient tempera- 
and the results are shown 
graphical form. Some data showing the 
Fatique Tests of a Paper Laminated Plastic. 
W.N N. Findley, University of Illinois. 


to laminated plastics are described together | Xion 


s strated that the modulus of rupture as usually 
calculated should be much greater than the 
tensile strength. Analysis demonstrates that 
the load at failure of a cement briquet does 
not have a fixed ratio to the tensile strength — 


of the material. It is also shown that in a~ 
_ concrete cylinder tested in compression with 


small to cause failure in tension. 


ye 
Cleveland 
ALLIANCE > E. 
Schneider, 


Coz, 
Chief E angineer, Lake 


Anope, Inc. R. V. Vie 
President, 60 C herry St., Akron 8, Ohio. ary.) 
OLtverR Corp., Tue, W. A. Silliman, 


strength, 
follow ing 90° members were | 
 Ave., Chicago, Ill. For mail: 
lurgist, 19300 Euclid Ave., Clev eland 17, 


of a Mitscherlic paper laminate. The data | The Maximum Stresses Present on the —_—s 
_ show the effect of different ranges of stress on bam of Specimens of Brittle Materials. John 
the fatigue strength in bending and also the Tucker, Jr., National Bureau of Stand- — 
effect. of different ranges of stress on m the rds. 
testing en strength that stresses much beyond those 
f p e __ ordinarily considered as the strength of the 
atigue st rength. - Results of fatigue tests material may be present in a portion of speci- 
~~ show the effect of temperature on the fatigue men under test. It is theoretically demon- 
charac ics of this material is also show 
Burns, Bell Telephone Laboratories, Inc. 
This paper is preprinted in this issue of the 
=v 
Boynton and Co., 310 8S. Michigan 
‘lect from: March 8 to 2, 
District _ Owens-Ford Glass Co., Ottawa, 
ZUNICK, M. J. Metallurgist and 
ifty-fourth 
Macutne Corp., A. W. Schultz, 
ral Engineer, 6499 W . Sixty-fifth 
Vee STANDARDS» Lasoratory, Inc. 
E. Massey, ‘Vice-President, 416 N. State 
_St., Chicago 10, Il, 
HaLuicrarTers Co., THE, R. E. Samuelson, 
__ Vice-President, Engineering, 2611 Indiana 
HARNISCHFEGER Corp., Morris T. Roberts, 
_Ave., Milwaukee 14, ‘a 
Wrreo Cuemicar Co., F. Wagner, Chief 
Chemist, 6200 W. Fifty fires St., Chicago 
REWER, CLARENCE , Engineer, ebster Aa 
Chicago Corp., 5140 W. North Ave., ‘AND TEsTI ING ATORIES, 
Chicago 39, Inc., J. R. Forrester, Jr., President, 14514 
Fiscuer, O., Chief Field and Service a Piedmont Ave., Detroit 23, Mich. 
Engineer, Magnetic Analysis Corp., 42-44 Inc., K. G. Monroe, Laboratory 
Twelfth St., Long Is ity, 'N. Manager, 1400 Oakman Blvd., Detroit 32 
For mail: Tinley Park, Ill —— ie 


Superintendent, Sandusky Foundry and 


4 


(ASTM BULLETIN 


venture” in w vhich we are aged. The 


instruction or experience, but under 


Greensere, J. H., Metallurgical Engineer, 


Park 


a 


neering stade nts learn the elem ments of 
“the ‘se iences that underlie modern tech- 
nology. They should feel the throb of _ 
industrial and civic needs and desire to — 
‘make a contribution toward thei ‘ir fulfill. 

ment. The achieve ‘ment of this type of © 
coordins ation betwee n edue: ation: and life 
‘is the basic philosophy of the education — 


‘is no magic of culture in. any one subject 


4 influence of the competent and con- 
‘scientious, either or both may contribute 


ir full share to the discipline and 


ends restrained the tensile stresses are too _ 
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ak electrical engineering departments as 
well as the departments of chemistry and 


Bese physics. Its primary objectives are in- 


.. News items concerning the 
tivities of our members be 


. SCRIBNER, President, Boonton 
“Molding Co., Boonton, 
appointed chairman of a Plastics Ad- a 
‘Visory Committee organized by Princeton 
in connection its new 
plastics program. Other A.S.T.M. mem-— 

_ bers are serving with him. The program, 
Bertin one sponsored by the School of J 
Engineering, is a coope 


for inclusion in this column. a. 


has been 


struction and research in the application, 
fabrication, proce ssing, basic proper- 
ties of plastics as engineering materials. | 
R. F. WEBER, committee re presenta- 
tive of International Harvester Co., has 


Industrial Packaging Engineers Associa- 
of America. The group ‘comprises 
é active me »mbers are packing officials, 


and associate members w ho are packaging + of D-2 and Director, - Department of a 


or Crvit_ ENGINEERING, 


vs Elliott, Comptroller, Wichita, Kans. 


Canada. 
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Denotes Junior Member peal! Gant! 


aging engineers have assumed in the war 


his column, normally ved 
members, and sometimes notes on com~_ 


Inittee “people are not _members, 


occasionally breaks its precedent, and we 


are pleased to de so noting a record ae a 


rvice by (Mrs.) Winifred 


Dr 
Anderson, formerly secretary Som. 
mittee D-2, and now serving in a similar — 
capacity for D. V. Stroop Secretary 


tute. In August Mrs. Stegler will have 


4 ‘materials sales age nts with corporate Engineering, American Petroleum Insti- 


members also participating. This 
| group is another of the numerous recog- 
nitions of the that pack- 
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HAROLD H. MORGAN, Past- Preai- 
of the Society and former Chairman 

.. Committee A-1 on Steel, has been 

elected Vice-Presdent and Chief Engineer 
“a the Robert W. Hunt Co. Mr. Morgan > 
was formerly Chief Engineer. At the 

same time, JAMES C. OGDEN, formerly 

President, has been made ‘hairman of 

the Bos ard ‘and William L. Cooper, for- 
merly Vice-President, is the new President. - 

_ Other officers were reelected, including 
M. RANDLETT, Vice-President 
and General Manager. Also, DAVID 
McNAUGHER, continues as Vice- 

and Assistant Treasurer. 

| - Two men who have been active in 
A.S.T.M. work have hs ad their distinctive 
— forts in behalf of the Western Society of 
a Engineers rewarded by being unanimously 
elected honorary life membership— 
namely, THEODORE CONDRON 
and ALBER’ REICHMANN. Mr. 
4 Condron, retired consulting engineer, has — 
a member of A.S.T.M. continuously 
1900 and thus in 1940 was awarded 
-Forty- -Year Certificate. Mr. R eich-— 

- mann was an active member of A.S.T.M. 


Up to: his retirement im D.C 


1938 when he was Vice-President of 


ALEXANDER FOSTER View 

resident, Warner Co 
F has been elected President of the National 
Ready Mixed Conerete Association. He — 
has been active in this group and in others | 
a concerned with the ‘field of concrete and 
4 concrete : aggregates for many years. ae 


GUSTAF SODERBERG, formerly 
Head Industrial Specialist, Conservation | 
Officers St: aff, Office of Operations; and 

Vice-Chairman, W ar Production ‘Board, 
Washington, D. C., is now Consulting — 


Engineer, Graham, ( ‘rowley and 


4 cates, 473 York Road, Jenkintown, 


a H. 8S. MATTIMORE is “on the move 
again,” he says. _ He is now located at 
Works Ns av al at- 


Manager, velopment Li abor: atories, 
lite Bloomfield, N. “ Ji, as 
bee appointed Technical Co- ordinator 


pesto of the ceili: Dr. sits was s for 1945 by the Jury of Award of the © 


the speaker at the C hicago Section meet- 
ing the American Chemical Society 
— ating its fiftieth anniversary, held — 


on Mare h 15, his subject being “Sy nthetic . 


.M.C LARK, who is now 
gical Engineer, ( ‘limax Molybdenum Co., 
Semi-Finished Bureau, Metallurgical Divi- 


‘sion, Steel Corp., Chi- 


ac 


DANIE L F. SMITH is now 


with the ‘Southport Petroleum Ce... of 

Delaware in Texas City, Tex. 
BATTE LLE ME MORIAL INSTI- 
- TUTE, Columbus, Ohio, has announced 


the appointment to its staff of J. Robert 


Pelt, formerly Technical Director, 


’ 
., Philadelphia, td Co., 


Association Experimental Station, Lon-— 


a. 
nization in 1938. 


located F. 


‘The: of ‘ience and 
Chicago, TIL, who 


bility for an expanded program of 
search |} Education, 
TRACY C. JARRETT, Chief Metal- 
lurgist, American Hamme red Piston Ring 
_ Division, Koppers Co., Inc., Baltimore, 
Md., has been appointed to the technical 
committee of the Gray Tron Founde rs? 
Society by the trade group’s pre sident, 
Walter L. Seelbach of Cleveland. Dt 
Jarrett, who received his degree in metal- 
lurgy from Harvard Engineering School | 
in 1936, was Assistant Chief Metallurgist 


‘ECIL Ww. ARMSTRONG, formerly 

“Chief Rewer h Engineer, Plastics Divi- 
sion, Continental Can Co., Inc., Chicago, 
Th is now General Manager, Armstrong 
Plastics Co., Chicago, Ill. 


JOHN EVERHART is now Re- 
search Engineer, Non-ferrous Division, 


of the American Optical Co. before joining 


Battelle Memorial Institute, Columbus 1, 


Ohio. w as with the Na- 


F. GILL is now with J. T. 
Don: ild and Co., Ltd., 1181 Guy St., 
‘Montreal, Canada. He was formerly 
L td., Acton, 
Ont., 


Canada. 


BENNE ix was Director, 
Coal | Utilisation Research 
don, 8 .W. 6 Engl: and, is now with De- 
lenium, London, ini 1, England. 


EW. -ROMIG, formerly Chief Engi- 
“neer of the Clev eland ‘Plant, has been 
appointed Vice-President in Charge of — 
the Clev eland District, Claud S. Gordon © 

Co. Chic ago, Til. Mr. Romig joined the 


NORBERT K. KOEBEL, formerly 


Director of Research, , has been appointed 


‘Manage r of Sales for Lindberg Engineer- 


facturing "Co. .. Pawtucket, R. 


_ ing Co., Chicago, Ill. Since October, 1940, 
he been Director Research at 


Lindberg in w hich | capacity he will 


inue to serve. — 


AL EXANDER SCHW ARCM AN, 
search Chemist, Spencer, Kellogg and 


Sons, Inc. Buffalo, N. Y., was recently 


aw arded the Jacob F. Schoellkopf Medal 


Western New York Section of the Ameri-— 


- ean Chemical Society, for his original and © 


entirely new concepts: chemical process- 


ing of veget table oils, , 


Be: M. _ members have been 


in the Development and 
Research Division of the International — 
_ Nickel Co., Inc., New York, N. Y., as 
follows: 0. B. J. FRASER will head 


, Metallurgist of the Deve lopment 


AST M BULLET 


IN 


will responsi- address, 185 Wabash Ave. Dr. Bjorksten 


Research Division. ae 4 


adv ised new ond quarters at their 
still retains his partne rship i in the A- BO 
-ackaging Machine Co. 

HER NDON, Secret ary of Com. 
‘-7 on Li ime, has been made 

ciate P rofessor of Chemie: al Engineering, — 
Ohio State University, C ‘olumbug, 
Ohio. He was formerly Assistant 


Ww JAM AME S, ‘formerly Chief E ngineer — 
of The Studebaker Corp., South Bend, 
Ind., and a leading authority i in the mate. 
Tis als field, who has been concerned with | 
various phases of A.8.T.M. work, includ. 
ing those on Committee D-2 on Petroleum 
- Products and Lubricants, is now affiliated — 
with the E ngineering Laboratory of Ford — 
Motor Co. in Dearborn, Mich. 
~ ROY W. CRU M, long-time member of 
‘the Society “(since 1911), Director of the 
Highwa ay Rese: Board, National Re- 
search Council, Ww ashington, D. C., who 
- has been active in A.S.T.M. work for many 
years, particularly in the work of Com- 
on Concrete and Concrete 
_ Aggregates, of which he is a past-chair- 
/ man, has prepared an article in the April 
issue of American Highways, organ of the 
Association of State Highway 
Officials, describing some detail the 
Highw ay Research Board in which he 
“points out that correlation and dissemina- 
tion of research information from widely : 
-_seattered sources dealing with highwa 
and construction is one of the 
portant contributions of the Board. | 
~The m: any friends and associates in the b 
Society. of DR. H. 8. RAWDON, Chief, 


Division of Metallurgy, National ‘Bureau 


_of Standards, Washington, D. C., will’be 
_ interested to know that he is making 


"(progress from a recent operation and a 


expected t to be about in a few w eeks. 


CHE ISTER H. ACKING, General Super 
intendent, William H. Haskell Manu 

I., and 

chairman of the Steel Committee’ s Section 
on Bolting and Nuts for High-Tempera- 

- ture Service, is back on active duty after a 
rather long illness. company, , eele- 

_ brating this year 125 ) years of service, is a 
leading manufacturer of alloy steel, stain- 
less steel, and other types of bolting | and 
nuts. The company traces its activities 
from Colonel Stephen Jenks w ho began 
to manufacture bolts i in 1820. — 


Wz. LOV ING, for many years 
_ Secretary-Treasurer of the American Con- 

~ erete Pipe Association, and representative 

of this group in the Society, is re linquish- | ; 


ing his administrative duties with the 


Association, but is continuing as a Con- 

sultant. This change will pe rmit 
Loving to devote more time to his con- 
sulting work. He has been quite active 


Industrial _C hemicals Section, in A.S.T.M. technical work and has been 
LaQUE the Corrosion E ongineering 

Mr. Fraser is Director of Te ch- 
nical Service on Mill Production, and Mr. | 


secretary of Committee C-13 ‘on Conerete 


Pipe formany years. il 
ZAY JEFFRIES, Vice-President snd 
Manager, Chemical De partment, 
General Electric Co., Pitts field, Mass., 
spoke as first annual medal lecturer of the — 
Stevens Institute of Tee hnology 


— 
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hief, 
reau 


solidated Gas Electric Light and Power. 


y laboratory on March 7 7 at the HAROLD DeWITT SMITH, Treas- 
_urer and Textile Technologist, The A. M. 
Tenney Associates, Inc., New York, N. Y., 
gave the 1944 A.S.T.M. Marburg 
_ Leeture which is now in course of public 


tion will be the 1 new president of the Te 


achievement. in awarded by 
Franklin Institute, 


|. members have been 
ffice the Milwaukee 
Society F. £ Blanc hard, and the first vic 

J.T. JARMAN, Gen president, DOUGLAS G. WOOLF, 
inter ndent, Allis-Ch: almers Ms unufacturing their resignations, effective 
‘Milwauke e, Wis., Chairman; June 30. Both Messrs. Blanc hard and 

AWE LLAUER, Supervisor of Re- Woolf will continue as directors. The 


Bk tended as a scientific journal with F.— 


_ American Viscose Corp., 
intendent of ( Heating De part-— R. W. VOSE, Direct f 


ment nt and Engineer Assistant to Gene ral - hicopee Manufacturing Corp st 
Manage r, Edison Co., | Jetroit, the necessary changes. 
Mieh., has bee ‘n elected a Vice-Presi ent ROY CROSS 
of the company, his work in the ¢ entral T 

esting Laboratory, Kansas City, Mo., 

Heating Department being assigned to E. b th 

Dubry. Mr, Walker has been v ery is a member of the Board of Governors 

of the new Midwest Research Institute 

active i in the work of Cc ommittee C-16 on 

% which held its annual meeting in F ‘ebru- 
Thermal Insulating Materials and is 

Honorary ‘hs airman of the Committee. 


FE LIX DGAR WORMSE 1R, Secre- 
tary and Tres asurer r, Le: ad Industries As- 
Yew York, N. Y., has also 


science, business and industry from the 
six adjoining sts ates. Mr. C ross, one of | Ld 
the founders of Institute, presided 


the afternoon panel disc -ussion covering 


elected Secretary “and Treasurer of the ‘research opportunities agriculture, 
minerals, and petroleum and on the indus- — 


Metal Pow wde Association. 

trial outlook for the Midwest. 


hicago 3, Ill., has been elected second Editor” for Rayon Publishing Corp. , an- 
i nounces es the formation and organization 
of a new book- publishing concern, known 


sentatives of The lidden Co. Paint 
| - 
in its membe ‘ship on Com- 
(Dates of death are given when available) mittee D-1 on Paint, Varnish, Lac quer, 
wie 


and Related Products. (January 13. Ale 
H.N. Borercue R, Assistant to Superin- 


GEORG L. -Roserrs, Chief Chemist, 
 tendent, Power Production St: ations, Con- nited Carbon Co., Ine., Charleston, 
W. Va. Mr. Robe rte re resented his 
of Baltimore, Md., represented the company in its on Com- 
Sustaining Membe rship of his company mittee D-11 on Rubber and Rubber-Like — 
: in the Society. He had been actively con- —_— \faterials and on subcommittees on physi- 
the A- cal testing, on chemical analysis, on life 
on Steel for a number of years. In recen sy 
weeks he had carried out for the com- ane on flexing tes 
_ mittee a most important project involving 
new specification which would cove er Westinghouse E ‘lectrie and Manufacturing 
piping materials for service at elevated ©o., Cleveland, 
that would not tend 
graphitize. authority on corrosion 
and on welding, he had been with his 
fompany since 1925, engaged primarily 
= with the construction, design, and opera-— 
tion of steam electric generating plants. ~ 
_ friends and associates 
A.S.T.M. sincerely regret his passing at since 19 
the age of 47 on April 19, — 
anL A. Linpner, General Manager, 
Terry Horton, Presiden nt, » Atlantic oast Refine ries, and Research, 
Chicago Bridge and Iron Co. »C hicago, — _ American Smelting and Refining Co., 
Ill. A Past-P reside ent of the Barber, N. J. member since 1932. Mr. 
Welding Society and a member of the — [Lindner re presented his company in its” 
_ Board of Trustees at Rensse laer Poly- 


membership on Committee B-2 on Non-— 
technic Institute where he had established Ferrous Metals and Alloys, and 


an extensive welding laboratory, Mr. 
Horton was also interested in A.S.T.M. 
work, serving as the representative of a 
Sustaining Membership. © He was killed © 


> accident in C hicago on 

Oscar A. Cuerry, Research Chen 
iin Paint and Varnish Co., Division 


lidden Co.,  Chies Ill. , Member 


nt of the Western Society 


nik 


a 


Ohio. Member since 
1941. Mr. WwW rigley was one of the repre- 
sentatives of Westinghouse in its membe 
_ ship on Committee D-20 on Plasties and 
the subcommittee on ‘optical propert rties. 


Brokaw Bamrorp, Architect 


and Consulting Engineer, Be Imar, be a 


ay 


lead, tin, antimony and bismuth. (March 
While he was not a member of A.S.T.M., 
swe Fee -ord with regret the of ALE 
Sommarrpa, formerly with E. I 
de Nemours & ‘Co., Inc., and at that time 
--very active in the work of A.S.T.M. 
Committee D-13 on Textile Materials. 
- He was killed in Germany on March 28° 
~ we se rving as as a civilian, member of the 


ASTM BULLETIN” 


Ave., 


official organ of the Institute is to be i. 


+ 
BONET, Director, St 
: arl Constantine, 


sional testing | laboratories. 


bringing together many leaders 
Ww 


paycholesicel warfare 


ton University, 
Arms Co., 
American Chain Co., ,in the latter capacity 


Particle 


a) 


Te xtile Book Publishers, 
New York 16, N. This ne 
‘corporation will publish and offer — 
tinetive and authoritative Guides, Manu- 
als, Reference and Textbooks on Textile | 
related subjects of general, technical, 
DUF FY, JR., ‘formerly Service 
Ingineer, T he Pennsylvania Salt Manu- 
acturing Co., Philadelphia, Pa., has been 
:ppointed Assistant Manager of Sales. 
FREYNIK has been named thief 


Metallurgist of the Riverside Metal Con, 


tiverside, N. J. 


as“ 


or distribute testing and 


scientific equipment and news on n profes- 


Morehouse Mac thine Co, 
hose company membership continues the 
A.S.T.M. 


contact with A 


by the late W. 
-Morehouse, has elected officers as follows: 


E. Zumbrun , President; 
Be ‘cretary and Treasure re ‘The company 
a its plant in Y ork is continuing its 
activity as toolmakers, machinists, 
m: snufac turers of proving rings for check- 


ing hardness, universal, and other testing J 


branch | oat the 
Army. He had been awarded the Bronze 


Star for his services. 


Victor 


of the country’s out- 


standing scientists, Alfred Victor deForest, 


who died sudde nly on April 4, had been 7 


active in A.S.T.M. work for many years 
and had prepared numerous technic al 
a H. W. Wriatey, Laboratory Supervisor, papers one of which earned for him in 


1927 the award of the Charles B. Dudley 
Medal as | an outstanding contribution to 
research. Chairman of the Board of 
Directors of Magnaflux C orp., he was also 
Professor of Mechanical Engineering at 
Massachusetts Institute of Technology 
from which he had graduated in 1911. 
Successively he was Instructor at Prince- 

was with the Remington | 
and. Research Engineer at the 


from 1918 to 1930.’ He had served as 
consulting engineer to many organiza-_ 


tions, particularly on strength and fatigue ‘ 

‘ of metals, and on methods of inspection. | 
~ He had earned many honors including the 

Franklin Institute Longstreth Medal for | 


i his work in magnetic particle testing. He 
- committees on refined copper, on re fined was a Henry Marion Howe Lecturer of 


the 


In the Societ y he hed 1 served on sev eral 


latest with C. 
a paper in the Symposium on Magneti 
hel A A. 8. ily, 


om- 
bay 
Testing and Scientific ent 
Testing Series 
ted column will include notes on items 
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gan es Ure 
Mr 
been yn Magnetic Analysis and the Researc 


deForest a son, 
anda Gaughter, surviv es. 


= committees for a great many years. 
He was a member of the E uxecutive a > 

mittee from 1935 to 19387. He had been a 

particularly active on the Society’s Com- 

mittees B-2 on Non-Ferrous Metals and 

_ Alloys, B-3 on Corrosion of Non-Ferrous _ 
+ - Metals and Alloys, and B-5 on Copper 
and Copper Alloys, Cast and Wrought, 
serving as a member of each for many 
years. A graduate of Cornell University 
in 1890 he was associated with Westing- _ 
house Church, Kerr and Co., Bridgeport 

Copper Co., and from 1897 was succes- 


death on April 27 of 


‘Carl Foster Hanson the Society loses 
= another of its long-time members who 


werk particularly i in the fic Id of electrical 
insulating materials where he was 
_ authority on the use of insulating varnishes | sively Foreman, General Superintendent, 
and related materials. The Technical _ Vice-President, and Chairman of | the © 
_ Director of Irvington Varnish and In- Board of Bridgeport. Brass Co. He was 
sulator Co., Irvington, N. J., since 1930, very active in civic enterprises in Bridge-_ 
he previously had been with.R. T. Vander- ‘?-. port and his membership _ in technical bY 
bilt Co., was Research Director of Habir- soc luded many the an of the 
shaw Cable and Wire Co. for some ten =groups. — 
years, and prior to that was with the 
ational Bureau of Standards. A native 


of Kansas, he had graduated from the - placed him with those who participated 
_ University of Kansas. Mr. Hanson had in the laying of the groundwork for out- 
been active in A.S.T.M. committee work — _ standing technical work carried out by a 
= since 1927 at which time his affiliation  A.S.T.M. in the brass and non-ferrous _ 
- with Committee D-9 on Electrical In- metals fields. In his death the Society 
sulating Materials began. member of loses a loyal member who for thirty-seven 
— many of its subcommittees, he was chair- | years had contributed much to its work. - 
man of Subcommittee I on Insulating In addition to Mrs. Webster, two children | 
; Varnishes, Paints and Lacquers, and was a . survive—Eleanor and William Reuben, Jr. — 


had periods of service as a member of 


Committee D-2 on Petroleum Products F de Addison Harve 
Lubricants ‘and Committee D-13 on 
45 


_ Respected and admired by all who knew 
 him—a wide circle of people in A.S.T.M.— 
his death is a distinct loss to the Society. ae son- -Walker Refractories Co., ‘ Patten, 
: With this note the Society pays tribute  Pa., Dr. Harvey was an outstanding 
to his activities in its behalf, and extends _ authority - in the field of refractories, and 
its sympathy to his family. been a most active member 
| ASTM. for over 25 years. Like many 
Willi -Reub sen W technical people in the Society, his in- 
illiam Reuben Webs terests were confined primarily to one 
= field but in this field he contributed — 
to advancement of the Society’ 
_work in development of specifications and 
standard tests edge of the 


ASME 


“The sudden death from a 
heart” attack ‘in the Bellevue-Stratford 
Hotel, Philadelphia, a short distance from 
A.S.T.M. Headquarters, of William R. _ properties of these materials. He was 
Webster, Chairman of the Board of the also intensely interested in promoting the 
Bridgeport Brass Co., brings to a close a suse of standards and cooperated closely 

- most interesting career in the non-ferrous = with the Fellow ship of the American. 
metals industry. Mr. Webster died on Refractories Institute at Mellon i in issuing 

_ April 28 while visiting his wife who had a translation of A.S.T.M. tests which — 
under treatment at Graduate Hos- published in Spanish. graduate 
_ pital. He had been very active in the of universities in this country and abroad, 
3 development: of the brass industry and he was for several years a professor at 
participated in the work of numerous ‘Sy racuse University associated with 
societies, including A.S.T.M. |. where he the Semet-Solvay then with U. S. 
served on several of the non-ferrous. Corp., has been with 


tories, and promoting ‘knowledge of the 
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Hasbinon- Walker since 1926, as Directo 
of Research since 1932. "Dr. Harvey 
wrote many technical papers, reports, 
_and articles, and held numerous patents, 7 
The Socie ty’ s Committee C-8 on Refrag ~ 


r 


tories, where he had served on several” 
_ subcommittees, and the Advisory group, 
will indeed miss his. active, constant. 
Mrs. Harvey 
daughters 


and two 
ate 


Charles Hollister gid 


many y ears and 
one who greatly to the 
ciety’s work, particularly in the field of — 
non-ferrous metals and alloys, where he 
was an | outstanding authority. Assistant 
Technical Manager of American 
Brass Co., he had for several years until © 
1944 served as Secretary of Committee 7 
on Copper and Copper Alloys, Cast 
and Wrought, and participated in the work 
of several other committees. In 1930 he 
was co-winner with W. A. Straw and J. R, 
Townsend of the Charles B. Dudley Medal — 
for the outstanding paper on “Physical 
Properties and Methods of Test for 
Sheet Non-Ferrous Metals.’’ A more de- 
‘alld statement on Mr. Davis’ 
will appear in the BULLETIN. 
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A 
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Professional 


twelfth annual report 


the Engineers’ Council for Professional 
Development includes much information 
and will of i interest to 


or w his i intereute. There 

ineering cure 
a reading list for junior engineers, 
and information on engineering 
employment conditions, and reports of the 


constituent professional organizations. 


~ Also noted are various publications of in- 
wee 

a are available from the Secretary ¢ of ECPD, 
_ 29 West 39th St., New York 18, N. Y., 


terest in this field. Copies of the Report 


Berkine & & Son Co., B. F.. 


at 
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& Schuell Co., Carl 


Todd Scientific Glass daanniiion Co. 
- Wilson Mechanical Instrument Co., Inc. 
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